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Abstract: Food-waste reduction could provide significant benefits in the 
transition towards more sustainable agri-food systems. Households account 
for a significant share of total food waste, both in emerging and industri-
alized countries. In Latin America and the Caribbean region, lack of data 
has been acknowledged. The present study explores household food waste in 
Uruguay, an emerging country, through food-waste diaries. Data from 142 
households provided an estimate of food-waste quantity and composition 
comparable to those reported in developed countries. The economic value 
of food wasted monthly represented 11 per cent of the average per capita 
food expenditure. In terms of environmental impact, the average carbon 
footprint of household food waste was 0.15 tonnes of CO2 per person per 
year. These results highlight the need to develop communication campaigns 
and interventions to raise awareness of the multiple impacts of household 
food waste in Uruguay.

Keywords: household food waste; quantification, diaries, environmental impact, 
economic value

Introduction

Reducing food waste is a global challenge that needs to be overcome in the 
transition towards inclusive and sustainable food systems (Swinburn, 2019; Keck, 
2021; UNEP, 2021). This transition demands changes in production, consumption, 
trade, and governance (Ruben et al., 2021). The Food and Agriculture Organization 
(FAO) has estimated that around one-third of food produced globally is lost or 
wasted every year (Gustavsson et al., 2011). The socioeconomic and environmental 
impact associated with food waste turns the issue into a sustainability problem of 
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considerable dimensions (Foley et al., 2011; Garnett, 2014; Principato et al., 2019). 
Food-waste reduction has the potential to improve food security, reduce pressure on 
natural resources (including water, land, and energy), and mitigate adverse environ-
mental impacts (Kummu et al., 2012; Eriksson et al., 2014; Buonocore et al., 2018; 
Skaf et al., 2019). In this sense, achieving food-waste reduction could be considered a 
stepping-stone towards sustainable consumption (Evans et al., 2017). 

Food is lost or wasted along different steps of the food supply chain; however, 
several studies have pointed out that the retail supply chain and households have 
the largest share of waste (Parfitt et al., 2010; Stenmarck et al., 2016; Alexander 
et al., 2017). The first Food Waste Index report of the United Nations Environment 
Programme (UNEP) estimates that food waste from households, retail, and the food-
service sector amounts to 931 million tonnes each year, of which roughly 60 per 
cent originates at the household level (UNEP, 2021). Focusing on household waste 
streams becomes particularly relevant considering that the later in the supply chain 
a product is wasted, the greater its environmental and economic impacts. Resources 
invested cumulate along the food pathway, from early stages (production, processing, 
distribution) to household waste (Scherhaufer et al., 2018; Muth et al., 2019). Taking 
action to reduce food waste in the last stages will help to reduce adverse impacts 
upstream as well (Read et al., 2020). In terms of climate change, food lost or wasted 
generates about 8 per cent of the total anthropogenic gas emissions (EC, JRC/PBL, 
2012). According to the FAO (2013), the highest carbon footprint of wastage occurs 
at the consumption phase (37 per cent of the total). Food loss and waste entails the 
direct or indirect loss of resources used along the food supply chain.

Earlier research has pointed out differences in food-waste distribution along 
the food supply chain between emerging and industrialized countries, identifying 
the first stages of the food supply chain (agricultural production, post-harvest 
activities, processing, and manufacturing) as main contributors to food waste 
in the former, whereas the last stages (retail, food service, and consumption) have 
the highest share in the latter (Gustavsson et al., 2011; Stenmarck et al., 2016). 
However, recent estimates for household food waste (UNEP, 2021) that take into 
account the existing limitations on robust data available in some regions paint 
a different portrait. According to UNEP (2021), there is no evidence of different 
levels of per capita food waste for high-income, upper middle-income, and lower 
middle-income countries (there is insufficient data for low-income countries). 
Dou and Toth (2021) analysed consumer food waste primary data published 
globally that included a small number of studies (six out of 332) from South 
America. Their findings also suggested no correlation between household food 
waste and per capita gross national income (GNI).

Several studies have acknowledged the existing data gap in Latin America and 
the Caribbean region regarding food waste (Porpino, 2016; Xue et al., 2017; 
Cattaneo et al., 2021) along with the need to establish a baseline through reliable 
measurement tools as a stepping-stone towards UN Sustainable Development 
Goal 12.3, i.e. halving food waste and reducing food loss by 2030. Scarce data 
has been identified for household food waste for four countries in the region: 
Belize, Brazil, Colombia, and Mexico (UNEP, 2021). 
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The present study focuses on household food waste in Uruguay. Uruguay is charac-
terized as an emerging high-income level country in the Latin American region, 
with a high degree of urbanization, a high human development index (World 
Bank, 2022), and westernized diets, all of which have been associated with high 
levels of consumer food waste (Thyberg and Tonjes, 2016). Thus, household food 
waste is expected to be a significant issue in the country. Insights on consumers’ 
perception of household food waste have been gathered through several studies 
(Aschemann-Witzel et al., 2019, 2020; Ferro et al., 2022). However, quantification 
efforts are incipient. In order to address the issue at a national level, in the context 
of resource constraints, food-waste policy-making and interventions should 
rely on robust data, prioritizing efforts on those sectors with the highest impact 
(Cattaneo et al., 2021). 

Food-waste diaries along with waste compositional analysis are considered 
valuable tools for measuring and tracking progress against targets (Food Loss 
and Waste (FLW) Protocol, 2016; van Herpen et al., 2016; Commission for 
Environmental Cooperation (CEC), 2019). Even though evidence in the literature 
(Høj, 2011; van Herpen, van der Lans et al., 2019; Quested et al., 2020) suggests 
that the former underestimates household food waste, it allows quantification of 
all disposal routes and provides useful insights as to the reasons for wasting food. 
An increased understanding of the underlying factors driving food waste could 
support the development of policies, campaigns, and interventions tailored to 
different target groups. Furthermore, the data collected allows other calculations 
to be performed, such as estimating the environmental impact and the financial 
cost associated with household food waste.

The food-waste issue has received limited attention in the public agenda in Uruguay. 
The present study seeks to provide evidence on the multiple dimensions of household 
food waste through the use of food-waste diaries. Raising awareness of the dimensions 
of food waste and the social, economic, and environmental impact at the household 
level could help position the issue at a societal level. The findings can contribute to 
supporting future public waste-prevention campaigns and other interventions aimed 
at tackling the issue, both at the national and regional level.

Materials and methods

Participant recruitment and sample

Recruitment took place through Facebook and Instagram adverts targeted at adult 
Uruguayan users (aged 18 years or older), posted by the institutional Facebook 
account of the research group authoring the study. Those who were interested in 
participating were redirected to an online questionnaire where they were asked 
to provide their contact information if they were interested in keeping a record 
of the food they threw away at home during a one-week period. From a total 
of 530 participants, 232 participants indicated their interest in completing the 
food-waste diary.

Quotas for region of residence (capital city vs. rest of the country), household size, 
and the presence of children in the household were set to represent the distribution 
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of the Uruguayan population according to these characteristics. The final sample 
consisted of 159 participants, of which 142 completed the task (Table 1). Consumers 
with high socioeconomic status were overrepresented whereas those with low socio-
economic status were underrepresented. 

Food-waste diary

The food diary distributed for data collection was based on the food diary designed 
by the Waste and Resources Action Programme (WRAP, 2012). Participants were 
asked to record the food they discarded at their homes over a seven-day period. 
They provided a detailed description of the type and quantity of food discarded, 
the reasons why, and the discard route (waste bin, organic waste bin, kitchen 
sink, home compost, fed to animals). Diaries were sent via mail along with a set 
of measuring cups that participants could use to measure the quantity discarded 
(optional). Upon completion, participants were given the chance to win vouchers 
worth US$100. Data collection took place in October and November 2020.

Data analysis

Diary data regarding items discarded were first coded into food categories, assigning 
items to one or more product categories, adapted from the codes proposed by 
van Herpen, van Geffen et al. (2019). In the case of complete meals, the main 
ingredients were assigned separately to the corresponding category. Reported food 
waste amounts were converted into weight estimates in grams, as recommended 
by van Herpen et al. (2016). Considering that reported amounts of food waste 
differed across participants and product categories (spoons, handful, slices, pieces), 
a reference table with the standard weight of products reported in different units to 
those on the list was generated.

For each household, the amount of food per category wasted in total and for each 
of the food categories was calculated by adding up the weight of the individual 
discarded items. The total amount of food waste was expressed per person by dividing 
household food waste by the number of people in the household. A descriptive 
analysis of the dataset was carried out. Average and median amounts of food waste 
per household per week and per capita per week were estimated. 

The contribution of different food categories to household food waste and the 
contribution of food waste to the different disposal routes were calculated for each 
household. The percentage of the amount of food wasted corresponding to each 
category or disposed of through different routes for each household was calculated. 
Data were summarized using average percentages. 

Table 1 Participants’ sociodemographic characteristics (n = 142)

Variable Sample description

Region 50% Montevideo, 50% rest of the country

Socioeconomic status Low: 9%, medium: 49%, high: 42%

Household size 16% single, 41% two-person, 43% three or more people

Children in household 30% yes, 70% no
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Reasons for wasting food were coded by the authors using content analysis based 
on inductive coding (Krippendorf, 2004). Responses were grouped into categories and 
the frequency of mention of each category and the average contribution to the total 
amount of food wasted by the households were calculated. Quotes for the identified 
reasons were selected for illustrative purposes and translated into English. 

A t-test was used to evaluate the existence of differences in the amount of food 
wasted (expressed as a logarithm) and the percentual contribution of food categories 
and reasons for food waste between households with high and low/medium socio-
economic status. A 95% confidence level was considered.

In order to estimate the economic value of food waste, the retail price of each 
wasted food item (expressed in US dollars) in December 2020 was considered 
based on national data (Instituto Nacional de Estadística (INE), 2021; Ministerio de 
Economía y Finanzas (MEF), 2021; Unidad Agroalimentaria Metropolitana (UAM), 
2021). The total economic value of household food waste was calculated as the sum 
of the retail price of each wasted food item, divided by the number of people in the 
household. The contribution of each food category to the economic value of food 
waste, expressed as a percentage, was calculated for each household.

The environmental impact of food waste was assessed in terms of three environ-
mental indicators: carbon (g CO2 eq.), water (litres), and ecological footprints 
(gm2). The environmental database compiled with these indicators for foods and 
culinary preparations consumed in Brazil was used for calculations (Garzillo et al., 
2019). The first and second indicators, related to greenhouse gas emissions and the 
use of water, respectively, were calculated within the International Organization 
for Standardization (ISO) 14044 life cycle assessment framework (2006), whereas 
the third indicator was an aggregate index generated from the Global Footprint 
Network (n.d.) methodology. For each household, the carbon, water, and ecological 
footprint of food waste was estimated as the sum of the footprints of each discarded 
item, divided by the number of people in the household. The contribution of each 
food category to the carbon, water, and ecological footprint was calculated for each 
household and summarized as average values. 

Results

Households wasted between 210 g and 11,994 g of food per week, indicating a large 
variation in food-waste generation rates across households. The distribution of 
household food waste was left-skewed (Figure 1). The distribution of household food 
waste per capita per week was also left-skewed (not shown), resulting in an average 
value (1,045 g) markedly higher than the median (724 g). The average amount of 
food wasted by households corresponded to 54.3 kg per person per year whereas the 
median corresponded to 37.6 kg per person per year. 

One-person households had a higher household food waste per capita per 
week than households composed of two or more people (1,968 g vs. 876 g). 
Regarding socioeconomic status, the amount of food wasted by households with 
a high socioeconomic status did not significantly differ from those with a low/
medium socioeconomic status (p = 0.675).
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The most important disposal route of food waste for the households was the 
waste bin, which accounted for an average of 41.8% (weight by weight (w/w)) 
of the total food waste. The organic waste bin accounted for 12.1% (w/w). 
In addition, 16.8% (w/w) of food wasted by the households was discarded into 
the sewer, whereas 17.2% and 12.1% (w/w) was used as animal feed or for home 
composting, respectively. 

Composition of household food waste

The composition of household food waste was analysed at the level of specific 
categories (Table 2). Fresh vegetables and fruit were the main categories disposed of, 
both in terms of percentage of households reporting disposal and quantity wasted 
per person per week. As shown in Table 2, fresh vegetables and fruit accounted 
for an average of 26.3% and 15.9% of the total amount of food wasted, respec-
tively. Bread, rice, bakery products, meat, and milk also represented food categories 
frequently disposed of, being disposed of by more than 50% of the participating 
households and accounting for an average of 4.4% to 6.9% of the total household 
food waste (Table 2). 

Socioeconomic status significantly influenced the contribution of three categories 
to the total amount of food wasted by households. The average contribution of 
fresh fruit and cheese to food waste was significantly larger (p = 0.030 and p = 0.031, 
respectively) in households with high socioeconomic status compared to those with 
low/medium socioeconomic status (19.5% vs. 13.2% and 1.5% vs. 0.4%, respec-
tively). The opposite trend was found for pasta, which had a significantly (p = 0.005) 
higher contribution to the food wasted by households with a low/medium socioeco-
nomic status (4.7% vs. 1.8%).
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Figure 1 Distribution of weekly food waste generated by households (n = 142)
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Table 2 Composition of household food waste by food category

Category Percentage of 
households 

reporting disposal 
of foods within the 

category (%)

Average quantity 
wasted per person 

per week (g)

Average 
percentage of the 
total amount of 

food wasted by the 
households (%)

Fresh vegetables 94.4 256.8 26.3

Fresh fruit 83.9 178.9 15.9

Bread 67.1 52.5 5.5

Rice 65.0 54.4 6.1

Bakery products 62.9 50.7 4.9

Meat 58.0 58.9 4.4

Milk 51.0 111.8 6.5

Pasta 44.8 37.6 3.5

Non-alcoholic and 
alcoholic beverages

44.8 50.8 4.8

Coffee or tea 44.1 46.7 4.3

Eggs 36.4 14.2 1.3

Cookies, cereal bars, 
chocolate, and sweets

32.9 15.8 1.4

Non-fresh vegetables 30.8 18.1 1.6

Potatoes 30.1 26.7 2.2

Potato products  
(e.g. fries, chips,  
precooked potatoes)

28.7 11.9 1.2

Yogurts and custards 28.7 27.9 1.7

Bread toppings  
(e.g. cold meat slices, jam, 
marmalade, cream cheese)

28.0 10.5 0.9

Cheese 27.3 8.9 0.9

Soups and sauces 27.3 35.7 2.6

Legumes (e.g. lentils,  
beans, chickpeas)

21.0 12.8 1.3

Fish 21.0 12.4 0.8

Oil, butter, spices, and salt 16.8 7.1 0.8

Cereals (muesli,  
granola, oat)

14.0 3.7 0.4

Savoury snacks 7.7 1.1 0.1

Other (non-fresh fruit,  
meat substitutes)

3.5 5.0 0.5
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Reasons underlying household food waste

Reasons underlying household food waste were explored using an open-ended 
question for each food item listed as disposed in the food diary. Food spoilage 
during storage was the most frequently given reason for disposing of food for 
the participating households, accounting for 46.4% of the total amount of 
food wasted (Table 3). The average contribution of two categories to food waste 
significantly differed between households with high and low/medium socioeco-
nomic status. Regarding parts of foods as inedible had a higher contribution to 
food waste in households with a high socioeconomic status (14.8% vs. 7.4%, 
p = 0.033), whereas the opposite trend was found for animal feeding (0.0% vs 
2.4%, p = 0.040).

Participants stated that they discarded fresh foods, processed products, and 
leftovers from culinary preparations because they perceived them to be spoilt 
or expired. Most of them referred to perceivable sensory characteristics of spoilt 
products (e.g. appearance, odour), whereas a minority referred to storage time 
or expiration date. This reason was one of the most frequently given for all food 
categories (Figure 2) but had the highest contribution for disposal of fresh fruit 
(60%), non-fresh vegetables (54%), cheese (63%), soups and sauces (53%), fresh 
vegetables (43%), bread (46%), and bread toppings (44%).

Quantity-related problems and hedonic-related reasons shared a similar contri-
bution to food waste. As shown in Table 3, quantity-related problems during food 
preparation or serving accounted for 9.2% and 9.6% of all food waste, respectively. 
The contribution of quantity-related reasons varied greatly across food categories. 
Preparing or serving too much food had a higher contribution to food waste for 
categories consumed as a side dish (e.g. rice (52%), potato products (63%), potatoes 
(38%)), pasta (52%), meat (40%), and beverages (coffee and tea (40%), milk (32%), 
alcoholic and non-alcoholic beverages (31%)) (Figure 2).

Meanwhile, hedonic-related reasons for food disposal were responsible for an 
average of 19% of the total amount of food wasted. Regarding food parts as 
inedible or inappropriate for a specific preparation emerged as a relevant reason 
for disposing of food, particularly fresh fruit and vegetables (Figure 2). Participants 
stated that they regarded some parts of fruits and vegetables (e.g. fruit skins, chard 
stems, beetroot leaves) as inedible. In the case of fruit and vegetable skins and 
peels, some participants mentioned pesticides as one of the motives underlying 
their decision to discard them. This reason accounted for 18.8%, 18.7%, and 
14.7% of the total amount of fresh fruit, potatoes, and fresh vegetables disposed 
of by the households. Rejection of specific parts of foods also emerged for other 
food categories, such as bread crusts, meat fat, and chicken skins. In other 
categories, participants also discarded parts of foods they regarded as inedible 
in the context of a specific food preparation. For example, they mentioned 
discarding fruit pulp after preparing juice or flavoured water or throwing away 
spices used for preparing tomato sauce (e.g. bay leaves). In addition, disliking 
specific foods or being unwilling to eat/drink them contributed to an average 
of 8.5% of the total food waste. Quality-related problems also emerged as a 
reason for food disposal, contributing to 6.7% of the total amount of food waste. 
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Table 3 Reasons for wasting food in the participating households (n = 142)

Reason Examples of quotes Frequency of 
mention (%)

Average contribution 
to household food 

waste (%)

Spoilt/expired during 
storage

‘They [carrots] were hidden 
in the refrigerator drawer 
and weren’t good to eat’, ‘It 
was stored for too long in 
the fridge [tomato sauce]’, 
‘Too many days in the 
fridge. The smell was 
disgusting and I didn’t want 
to eat it [lentil stew]’, ‘It 
expired [milk]’

31.7% 46.4%

Served too much ‘I served myself too much 
and as it wasn’t much  
I didn’t keep it [rice with 
vegetables]’, ‘We served too 
much on the plates 
[chicken dish]’

15.5% 9.2%

Cooked/prepared too 
much

‘I cooked too much [leek]’, 
‘Leftovers of seasoned 
salad’, ‘I miscalculated the 
portions, visitors came and 
there was leftover [rice]’

11.7% 9.6%

Regarded as inedible ‘We don’t eat that part 
[leaves of beetroot]’, 
‘I peel them [tomatoes] for 
preparing salad’, ‘We don’t 
eat the peel and skin of 
fruits and vegetables. We 
throw them away because 
they may have pesticides 
[carrot]’

11.6% 10.5%

Dislike/unwilling to eat ‘My son didn’t like it [bell 
pepper]’, ‘It got cold [tea]’, 
‘I bought a new brand ... 
Disgusting flavour, smell, 
and appearance [Bouillon 
cube]’, ‘We didn’t want to 
drink more [coconut milk]’

9.5% 8.5%

Accident ‘It fell on the floor while 
serving [grated carrot]’, 
‘It fell in the sink [onion]’, 
‘It was burnt [egg]’

7.6% 6.1%

Bad quality ‘When cutting [onion], 
the centre was rotten’, ‘It 
was soft [tomato]’, ‘No gas 
[carbonated beverage]’, 
‘Too hard [meat]’

5.7% 6.7%

(Continued)
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Participants reported throwing away foods when finding specific defects at the 
time of food preparation (Table 3). As shown in Figure 2, this category was partic-
ularly relevant for fresh vegetables (15%) and fresh fruit (14%).

Accidents during food preparation or serving were the sixth most frequent reason 
for food disposal, accounting for 6.1% of the total amount of food wasted by the 
households (Table 3). This category had the largest contribution for disposal of savoury 
snacks (50%) and the second largest for bakery products (23%). Other reasons, such 
as small leftovers from food preparation or packages and animal feeding, played a 
minor role in the disposal of the foods recorded in the food diary (Table 3). As shown 
in Figure 2, leftovers from packages were more relevant for some specific categories, 
such as those that were easily broken (e.g. crackers, bakery products) or viscous foods 
(e.g. yogurts, oil), accounting for 13% to 19% of the total amount of food wasted.

Economic value of household food waste

The economic value of the food wasted by households ranged between US$0.4 and 
US$233.3 per week, which corresponded to an average of US$25.5 per household 
per week and a median of US$6.6 per household per week. When expressing the 
economic value per person, results showed that the amount of food wasted in 
the households corresponded to an average of US$11.3 per person per week and 
a median of US$3.0 per person per week. This is equivalent to a median of US$2.0 
per person per month or US$143.6 per person per year. The average monthly value 
of the food wasted by the households per person corresponded to 45.5% of the 
value of the basic food basket used to evaluate poverty in Montevideo, the capital 
city of Uruguay, in December 2020 (US$98.7 per person per month). No significant 
differences in the economic value of household food waste were found between 
households with a high and low/medium socioeconomic status (p = 0.223).

Table 4 shows the distribution of the economic value of food waste in the partici-
pating households per food category. As shown, fresh vegetables and fruit had the 
highest contribution, in agreement with their relevance in terms of frequency and 
quantity. Bread, meat, and bakery products were also relevant categories in terms 
of economic impact, comprising 7.6%, 7.3%, and 7.5% of the economic impact 

Reason Examples of quotes Frequency of 
mention (%)

Average contribution 
to household food 

waste (%)

Small leftovers from 
food preparation or 
package

‘Breadcrumbs [bread]’, 
‘What is left in the package 
[yogurt]’, ‘Oil left at the 
bottom of bowl full of salad’

4.4% 1.5%

Animal feeding and 
other non-food uses

‘We shared with the dogs 
[beef stew]’, ‘I used it to 
water the plants [sparkling 
mineral water]’

2.4% 1.6%

Table 3 Continued
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Table 4 Average percentage of the economic value of food waste per food category

Category Average contribution to the 
economic value of food waste (%)

Fresh vegetables 29.5

Fresh fruit 10.8

Bread 7.6

Rice 2.2

Bakery products 7.3

Meat 7.5

Milk 2.1

Pasta 3.7

Non-alcoholic and alcoholic beverages 3.8

Coffee or tea 0.7

Eggs 1.6

Cookies, cereal bars, chocolate, and sweets 1.4

Non-fresh vegetables 1.9

Potatoes 1.2

Potato products 0.7

Yogurts and custards 1.1

Bread toppings 2.0

Cheese 2.9

Soups and sauces 5.7

Legumes 1.5

Fish 2.2

Oil, butter, spices, and salt 0.7

Cereals 1.0

Savoury snacks 0.2

Others 0.6

of household food waste, respectively (Table 4). Although soup and sauces only 
contributed to 2.6% of the total amount of food wasted by the households, they 
accounted for 5.7% of the economic value of food waste. On the contrary, the 
contribution of rice and milk was higher in terms of economic value than in terms 
of quantity (cf. Tables 2 and 4). 

Environmental impact of household food waste

The environmental impact of household food waste was estimated using carbon, water, 
and ecological footprints. The average carbon footprint of household food waste was 
estimated to be 2,905 g CO2 per person per week or 0.15 tonnes of CO2 per person 
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per year (median values 1,405 g CO2 or 0.07 tonnes of CO2, respectively). The average 
water footprint of household food waste was estimated to be 3,006 L H2O per person 
per week or 156 m3 H2O per person annually (median values 1,484 L H2O or 77 m3 

H2O, respectively). Finally, the ecological footprint was estimated to be 17.6 m2 of 
global land per person per week. On an annual basis, the food wasted by the partici-
pating households corresponded to 915 m2 of land usage per person (median values 
8.6 m2 or 447 m2, respectively).

Meat was the largest contributor to the environmental impact of household 
food waste. As shown in Table 5, meat contributed to an average of approximately 
one-fourth of the carbon, water, and ecological footprint of household food waste, 
although it only accounted for 4.4% in weight (Table 5). Fresh vegetables and fruit 
were also relevant contributors to the environmental impact of food waste, although 
their contribution to the amount of food wasted was much higher. 

Discussion and conclusions

Interest in household food waste has rapidly increased in the last decade, motivated 
by its socioeconomic and environmental burden (FAO, 2019; Withanage et al., 2019). 
However, research on the quantity, composition, and impacts of household food 
waste in emerging countries is still scarce (Oláh et al., 2022). The present research 
intends to contribute to filling this gap in knowledge by exploring household food 
waste in Uruguay, an emerging Latin American country. 

Estimation of the amount of food wasted by Uruguayan households

The amount of food wasted by the households participating in the study was 
similar to that reported by other studies conducted in developed countries (e.g. 
Silvennoinen et al., 2014; van Dooren et al., 2019; von Massow et al., 2019; Herzberg 
et al., 2020). Based on median values, the per capita food waste generated by the 
households was estimated to be 37.6 kg per year. This value is within the lower end 
of the range of household food waste per capita reported by Monier et al. (2011) 
for European households (25–133kg per capita per year). The estimated quantity 
of household food waste is also similar to more recent estimations in developed 
countries: 27.5 kg per person per year in Italian households (Gaiani et al., 2019), 
30.4 kg per person per year in Dutch households (van Dooren et al., 2019), 44.6 kg 
per person per year for German households (Herzberg et al., 2020), and 57.2 kg per 
person per year for households from Guelph, Canada (von Massow et al., 2019). 
This result suggests that household food waste should be regarded as a primary 
source of food waste in both developed and emerging countries, contrary to what 
has previously been hypothesized (Boulet et al., 2021). This can be explained by the 
characteristics of modern food-provisioning practices, which are not only charac-
teristic of affluent societies (Roodhuyzen et al., 2017). In line with this result, socio-
economic status did not have a significant effect on the amount of food wasted by 
the households. 
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Table 5 Average percentage of the environmental footprint of the food wasted per food category

Category Average 
contribution to 

carbon footprint 
(%)

Average 
contribution to 
water footprint 

(%)

Average 
contribution 
to ecological 
footprint (%)

Fresh vegetables and salads 12.9 15.8 1.6

Fresh fruit 8.3 9.5 11.1

Bread 5.6 4.1 5.9

Rice 4.3 2.8 6.5

Bakery products 7.5 4.1 5.8

Meat 28.2 23.8 23.3

Milk 4.9 5.1 6.7

Pasta 2.1 1.7 2.6

Non-alcoholic and alcoholic 
beverages

2.4 1.6 3.1

Coffee or tea 0.7 8.2 6.8

Eggs 2.9 2.4 2.9

Cookies, cereal bars, chocolate, 
and sweets

1.1 1.6 1.0

Non-fresh vegetables 1.4 1.9 1.8

Potatoes 0.8 1.2 2.1

Potato products 0.7 0.7 0.9

Yogurts and custards 2.5 1.4 1.4

Bread toppings 3.2 2.3 2.6

Cheese 3.5 2.3 2.3

Soups and sauces 2.4 2.8 3.8

Legumes 0.9 1.2 0.0

Fish 1.6 2.1 4.5

Oil, butter, spices, and salt 1.1 2.4 2.8

Cereals 0.4 0.4 0.2

Savoury snacks 0.1 0.2 0.1

Others 0.7 0.4 0.3

Composition of food waste 

Fresh fruits and vegetables were the most frequent contributors to food waste, in agreement 
with previous studies reporting that this category accounts for the highest level of food 
waste at the household level (Edjabou et al., 2016; Hanssen et al., 2016; Conrad et al., 
2018; De Laurentis et al., 2018; Gaiani et al., 2018; Giordano et al., 2019; van Dooren et 
al., 2019; von Massow et al., 2019; Herzberg et al., 2020). The amount of fresh vegetables 
and fruit wasted by the households corresponded to an average of 257 g per person per 
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week and 179 g per person per week, respectively. This represents a highly relevant waste 
of valuable nutrients (Augustin et al., 2020). 

Bread and bakery products, rice, meat, and milk were also frequently discarded by 
the households, which matches results from a previous consumer survey conducted in 
Uruguay (Aschemann-Witzel et al., 2019), as well as reports from developed countries 
(e.g. Edjabou et al., 2016; Hanssen et al., 2016; Gaiani et al., 2018; Giordano et al., 
2019; van Dooren et al., 2019). Liquid foods, such as milk, non-alcoholic and alcoholic 
beverages, and coffee and tea, contributed to an average of 15.6% of the total amount 
of food wasted by the households. This stresses the importance of not excluding these 
foods from the quantification of household food waste, as is commonly done in 
methodologies based on solid waste audits (Withanage et al., 2021).

The contribution of fresh fruit to household food waste was higher in households 
with a high socioeconomic status compared to those with a low/medium socioeco-
nomic status, whereas the opposite trend was found for pasta. These results match 
differences in the consumption of these food categories with socioeconomic status 
(Bove and Cerruti, 2008).

Reasons underlying household food waste

Spoilage during storage was identified as the main reason for food waste, which 
corresponds to the previous literature (Parizeau et al., 2015; Gaiani et al., 2018; von 
Massow et al., 2019; Herzberg et al., 2020). A previous qualitative study showed that 
this type of food waste is usually regarded as unavoidable by Uruguayan citizens 
(Ferro et al., 2022). However, it should be highlighted that spoilage during storage is 
not the actual cause of food waste; rather, it is the consequence of household food-
provisioning practices, such as poor planning, inadequate storage, and purchasing 
or preparing an excessive quantity of food (Roodhuyzen et al., 2017; Boulet et al., 
2021). In this regard, accessibility of stores, store supply, appropriate packaging sizes, 
technical appliances to optimize food storage at home, and lifestyle are aspects that 
should also be considered (Ferro et al., 2022). Most responses referred to perceivable 
food deterioration, whereas expiration dates were hardly mentioned. This contrasts 
with other studies where expiration date labels were frequent reasons for food disposal 
(van Boxstael et al., 2014; Gaiani et al., 2018). Spoilage was the most frequently 
mentioned reason for discarding all food categories, although it was mentioned 
more often for fresh foods and leftovers. Previous studies have shown that people 
frequently store leftovers for future circumstances that do not arrive (Cappellini and 
Parssons, 2012; Farr-Wharton et al., 2014; Ferro et al., 2022).

Behavioural drivers of food waste were also acknowledged by participants. 
Quantity-related problems, such as serving or preparing too much food, were the 
second most frequently given reason for food disposal, which matches previously 
reported tendencies to over-prepare and over-serve food (Porpino et al., 2015; Block 
et al., 2016; Ferro et al., 2022). Research in the area of nutrition has shown that people 
tend to underestimate the size of large portions (Young and Nestle, 1995). This effect 
has been reported to be particularly relevant for liquid and amorphous foods (e.g. rice, 
pasta), which matches the fact that quantity-related reasons were more relevant for 
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the amount of food wasted within the categories rice, potatoes, pasta, and beverages. 
In addition, cultural aspects related to the value attached to providing an abundance 
of foods within Latin cultures (Freyre, 2002) may encourage people to prepare and 
serve too much food, contributing to food waste. In this sense, a ‘good provider’ 
identity has recently been associated with an increased likelihood of food waste in 
social settings (Aschemann-Witzel et al., 2020).

Regarding parts of foods as inedible emerged as a relevant contributor to food 
waste, accounting for 10.5% of the total amount of food disposed of by the 
households participating in the study. The contribution of this reason largely 
differed across categories, being most relevant for fresh fruit, potatoes, and fresh 
vegetables. This is aligned with results of studies conducted in European countries, 
which reported that stalks, leaves, skins, and seeds could represent one quarter of the 
waste of fruits and vegetables generated by households (De Laurentis et al., 2018). 
However, perceptions of edibility are highly heterogeneous as they depend on socio-
cultural factors (Nicholes et al., 2019). According to WRAP (2009), food waste can 
be regarded as possibly avoidable when it corresponds to foods and beverages that 
some people consume and others not (e.g. beetroot leaves) or that can be eaten or 
not depending on how they are prepared (e.g. potato skins). Therefore, strategies to 
encourage citizens to include perceived inedible parts of fruits and vegetables can 
contribute to reducing the waste of nutritionally valuable foods. Such strategies 
should aim at shifting social norms, increasing awareness of the social and environ-
mental consequences of fruit and vegetable waste, and providing skills for using 
perceived inedible parts in culinary preparations (Gallagher et al., 2022). 

Reasons denoting unavoidable food waste, such as home accidents, quality 
problems, or small leftovers in packages or from food preparation, only represented 
a minority of the amount of food disposed of by the households. This suggests the 
importance of implementing multifaceted strategies to trigger behavioural changes 
to reduce household food waste in Uruguay.

Economic and environmental impact of household food waste

The median economic value of monthly household food waste per person corre-
sponded to 12.0% of the value of the basic food basket used to evaluate poverty 
in Montevideo, the capital city of Uruguay (US$98.7 per person per month in 
December 2020), or 11% of the average food expenditure (US$113 per person per 
month in December 2020). This value is aligned with results from a recent study 
conducted in Guelph, Canada, which showed that the economic value of the food 
wasted by Canadian households was equivalent to 16% of their average expenditure 
on food (von Massow et al., 2019). 

From an environmental perspective, the results from the present work show 
that household food waste is a relevant contributor to global warming, water loss, 
and inefficient land use. The estimates of the carbon footprint, water footprint, 
and ecological footprint of household food waste are comparable with those reported 
by previous studies conducted in developed countries, such as Canada (von Massow 
et al., 2019), the UK (Cooper et al., 2018), and the USA (Muth et al., 2019). 
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The environmental impact of food waste was unevenly distributed over food 
categories. Meat accounted for approximately one quarter of the environmental 
impact of food waste despite its relatively small contribution to the amount of food 
wasted by the households (4.4%). Meat and fish have been identified as the largest 
contributors to the environmental impact of household food waste in Canada and 
the UK (Cooper et al., 2018; von Massow et al., 2019). This result matches recent 
studies showing that emissions from agricultural production and food consumption 
are mostly caused by red-meat consumption (Stoll-Kleemann and O’Riordan, 2015; 
Romanello et al., 2021).

Implications for the development of strategies to reduce  
household food waste in Uruguay

The results from the present study provide evidence of the multidimensional 
impacts of household food waste in Uruguay. This stresses the importance of 
considering reducing food waste at the consumer level as a key component of 
multifaceted strategies for reducing and preventing food waste in the country, as 
previously discussed for Brazil, another emerging Latin American country (Henz 
and Porpino, 2017). 

Although Uruguayan citizens tend to perceive their household food waste as 
unavoidable (Ferro et al., 2022), reasons underlying household food waste were 
mostly avoidable as they were related to food-provisioning practices in relation 
to food planning, preparation, serving, and consumption. Stancu et al. (2016) 
concluded that promoting changes in these food-related routines has the potential 
to reduce household food waste. Individuals seem to focus on food spoilage during 
storage without identifying actions that they could have implemented to prevent 
disposal (Schmidt and Matthies, 2018). Individuals rely on rationalization to 
reduce the adverse psychological state caused by food waste (Beauvois et al., 1993; 
Elliot and Devine, 1994). This psychological state acts as a barrier to engaging in 
food waste-prevention behaviours. In addition, using household food waste to 
feed pets or for home composting, which accounted for 29.3% of the food waste, 
may act as another barrier for engaging in prevention behaviours as these disposal 
routes are usually positively perceived (Neff et al., 2015; Porpino et al., 2015; Block 
et al., 2016). 

Taken together, these results suggest the need to introduce communication 
campaigns to create cognitive dissonance regarding household food waste, such 
as raising awareness of the gap between actual and intended behaviour (Abraham 
et al., 2010; Freijy and Kothe, 2013). Dissonance-based interventions have been 
reported to be effective in encouraging changes in different health, environmental, 
and social behaviours (Freijy and Kothe, 2013), including household food waste (Pelt 
et al., 2020). Campaigns targeting household routines and information campaigns 
have been reported to be effective, yet evidence is limited (Reynolds et al., 2019). 
In particular, framing household waste as an economic and sustainability problem 
may contribute to promoting food waste-prevention behaviours among different 
segments of the population, as they are usually disregarded by Uruguayan citizens 
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(Ferro et al., 2022). The results from the present study provide data to develop 
communication campaigns aimed at raising awareness about the economic and 
environmental impact of household food waste in the country.

Limitations

Despite the insights gained from the results of the present study regarding 
household food waste in Uruguay, there are limitations that should be taken 
into account. From a methodological point of view, diaries underestimate levels 
of household food waste (Quested et al., 2020). Among the reasons for under-
estimation, selection bias is a factor to be considered relevant in this case, since 
participants who agreed to complete the diary may have been those already 
concerned with the issue and already carrying out food waste-prevention 
strategies. Other reasons for underestimation, such as not recording all the 
food wasted or wasting less food during the study period, along with inaccu-
racies regarding the conversion to weight from the approximations recorded by 
participants, have been signalled as potential drawbacks. However, the detailed 
information provided as to the types of food most frequently discarded, the 
reasons why, and the routes of disposal set grounds for future design of commu-
nication strategies and intervention measures.

References
Abraham, C., Kok, G., Schaalma, H. and Luszczynska, A. (2010) ‘Health promotion’, in P.R. 
Martin, F. Cheung, M. Kyrios, L. Littlefield, L. Knowles, M. Overmier and J.M. Prieto (eds), 
The International Association of Applied Psychology Handbook of Applied Psychology, pp. 83–111, 
Wiley-Blackwell, Oxford.

Alexander, P., Brown, C., Arneth, A., Finnigan, J., Moran, D. and Rounsevell, M.D.A. (2017) 
‘Losses, inefficiencies and waste in the global food system’, Agricultural Systems 153: 190–200.

Aschemann-Witzel, J., Giménez, A. and Ares, G. (2019) ‘Household food waste in an emerging 
country and the reasons why: consumers’ own accounts and how it differs for target groups’, 
Resources, Conservation and Recycling 145: 332–8. 

Aschemann-Witzel, J., Giménez, A., Grønhøj, A. and Ares, G. (2020) ‘Avoiding household food 
waste, one step at a time: the role of self-efficacy, convenience orientation, and the good 
provider identity in distinct situational contexts’, Journal of Consumer Affairs 54: 581–606.

Augustin, M.A., Sanguansri, L., Fox, E.M., Cobiac, L. and Cole, M.B. (2020) ‘Recovery of wasted fruit 
and vegetables for improving sustainable diets’, Trends in Food Science and Technology 95: 75–85.

Beauvois, J.L., Joule, R.V. and Brunetti, F. (1993) ‘Cognitive rationalization and act rational-
ization in an escalation of commitment’, Basic and Applied Social Psychology 14: 1–17.

Block, L.G., Keller, P.A., Vallen, B., Williamson, S., Birau, M.M., Grinstein, A., Haws, K.L., 
LaBarge, M.C., Lamberton, C., Moore, E.S., Moscato, E.M., Walker Reczek, R. and Heintz 
Tangari, A. (2016) ‘The squander sequence: understanding food waste at each stage of the 
consumer decision-making process’, Journal of Public Policy & Marketing 35: 292–304.

Boulet, M., Hoek, A.C. and Raven, R. (2021) ‘Towards a multi-level framework of household 
food waste and consumer behaviour: untangling spaghetti soup’, Appetite 156: 104856.

Copyright



 RESEARCH ARTICLE: EXPLORING THE ECONOMIC AND ENVIRONMENTAL  19

Enterprise Development and Microfinance Vol. 33 No. 4 December 2022

Bove, M.I. and Cerruti, F. (2008) Los alimentos y bebidas en los hogares. Encuesta nacional de gastos 
e ingresos de los hogares 2005-2006, INE, Montevideo.

Buonocore, E., Picone, F., Russo, G.F. and Franzese, P.P. (2018) ‘The scientific research on natural 
capital: a bibliometric network analysis’, Journal of Environmental Accounting and Management 
6(4): 374–84.

Cappellini, B. and Parsons, E. (2012) ‘Practising thrift at dinnertime: mealtime leftovers, 
sacrifice and family membership’, The Sociological Review 60: 121–34.

Cattaneo, A., Sánchez, M., Torero, M. and Vos, R. (2021) ‘Reducing food loss and waste: five 
challenges for policy and research’, Food Policy 98: 101974.

Commission for Environmental Cooperation (CEC) (2019) Technical Report: Quantifying Food 
Loss and Waste and its Impacts <http://www3.cec.org/islandora/en/item/11813-technical-
report-quantifying-food-loss-and-waste-and-its-impacts> [Accessed 3 August 2022]

Conrad, Z., Niles, M.T., Neher, D.A., Roy, E.D., Tichenor, N.E. and Jahns, L. (2018) ‘Relationship 
between food waste, diet quality, and environmental sustainability’, PLoS ONE 13: e0195405.

Cooper, K.A., Quested, T.E., Lanctuit, H., Zimmermann, D., Espinoza-Orias, N. and Roulin, A. 
(2018) ‘Nutrition in the bin: a nutritional and environmental assessment of food wasted in the 
UK’, Frontiers in Nutrition 5: 19.

De Laurentiis, V., Corrado, S. and Sala, S. (2018) ‘Quantifying household waste of fresh fruit 
and vegetables in the EU’, Waste Management 77: 238–51.

Dou, Z. and Toth, J. (2021) ‘Global primary data on consumer food waste: Rate and character-
istics – a review’, Resources, Conservation and Recycling 168:105332. <https://doi.org/10.1016/j.
resconrec.2020.105332>.

EC, JRC/PBL (2012) Emission Database for Global Atmospheric Research (EDGAR), release version 4.2. 
European Commission Joint Research Centre (JRC) / PBL Netherlands Environmental Assessment 
Agency. <http://edgar.jrc.ec.europa.eu> [Accessed 12 July 2022].

Edjabou, M.E., Petersen, C., Scheutz, C. and Astrup, T.F. (2016) ‘Food waste from Danish 
households: generation and composition’, Waste Management 52: 256.

Elliot, A.J. and Devine, P.G. (1994) ‘On the motivational nature of cognitive dissonance: dissonance 
as psychological discomfort’, Journal of Personality and Social Psychology 67(3): 382–94.

Eriksson, M., Strid, I. and Hansson, P.A. (2014) ‘Waste of organic and conventional meat 
and dairy products. A case study from Swedish retail’, Resources, Conservation and Recycling 
83: 44e52.

Evans, D., Welch, D. and Swaffield, J. (2017) ‘Constructing and mobilizing “the consumer”: 
responsibility, consumption and the politics of sustainability’, Environment and Planning A 49: 
1396–412 <https://doi.org/10.1177/0308518X17694030>.

Farr-Wharton, G., Foth, M. and Choi, J. (2014) ‘Identifying factors that promote consumer 
behaviours causing expired domestic food waste’, Journal of Consumer Behaviour 13: 393–402.

Ferro, C., Ares, G., Aschemann-Witzel, J., Curutchet, M.R. and Giménez, A. (2022) ‘“I don’t 
throw away food, unless I see that it’s not fit for consumption”: an in-depth exploration of 
household food waste in Uruguay’, Food Research International 151: 110861.

Foley, J.A., Ramankutty, N., Brauman, K.A., Cassidy, E.S., Gerber, J.S., Johnston, M., Mueller, 
N.D., O’Connell, C., Ray, D.K., West, P.C., Balzer, C., Bennett, E.M., Carpenter, S.R., Hill, J., 
Monfreda, C., Polasky, S., Rockström, J., Sheehan, J., Siebert, S., Tilman, D. and Zaks, D.P.M. 
(2011) ‘Solutions for a cultivated planet’, Nature 478: 337–42.

Copyright

http://www3.cec.org/islandora/en/item/11813-technical-report-quantifying-food-loss-and-waste-and-its-impacts
http://www3.cec.org/islandora/en/item/11813-technical-report-quantifying-food-loss-and-waste-and-its-impacts
http://edgar.jrc.ec.europa.eu
https://doi.org/10.1016/j.resconrec.2020.105332
https://doi.org/10.1016/j.resconrec.2020.105332
https://doi.org/10.1177/0308518X17694030


20 A. GIMÉNEZ ET AL.

December 2022 Enterprise Development and Microfinance Vol. 33 No. 4

Food and Agriculture Organization (FAO) (2013) Food Wastage Footprint. Impact on Natural 
Resources, Summary Report, FAO, Rome.

Food and Agriculture Organization (FAO) (2019) The State of Food and Agriculture 2019. Moving 
Forward on Food Loss and Waste Reduction, FAO, Rome.

Food Loss and Waste (FLW) Protocol (2016) Guidance on FLW Quantification Methods <http://
flwprotocol.org/> [Accessed 5 May 2020].

Freijy, T. and Kothe, E.J. (2013) ‘Dissonance-based interventions for health behaviour change: 
a systematic review’, British Journal of Health Psychology 18: 310–37.

Freyre, G. (2002) Casa-grande & Senzala [The masters and the slaves], 46th edn, Editora Record, 
Rio de Janeiro.

Gaiani, S., Caldeira, S., Adorno, V., Segrè, A. and Vittuari, M. (2018) ‘Food wasters: profiling 
consumers’ attitude to waste food in Italy’, Waste Management 72: 17–24.

Gallagher, R., Raimondo, M. and Caracciolo, F. (2022) ‘Eating the “inedible”: how to improve 
the consumption of the perceived inedible parts of fruits and vegetables in Ireland and Italy?’, 
Food Quality and Preference 99: 104548.

Garnett, T. (2014) ‘Three perspectives on sustainable food security: efficiency, demand restraint, 
food system transformation. What role for life cycle assessment?’, Journal of Cleaner Production 
73: 10–18 <http://dx.doi.org/10.1016/j.jclepro.2013.07.045>.

Garzillo J., Machadi P., Louzada M.L., Levy R. and Monteiro, C. (2019) Footprints of Food and 
Culinary Preparations Consumed in Brazil, Faculdade de Saude Publica, Universidade de Sao 
Paulo, Sao Paulo, doi: 10.11606/9788588848405.

Giordano, C., Alboni, F. and Falasconi, L. (2019) ‘Quantities, determinants, and awareness of 
households’ food waste in Italy: a comparison between diary and questionnaires quantities’, 
Sustainability 11: 3381.

Global Footprint Network (n.d.) Advancing the Science of Sustainability <https://www.footprint-
network.org> [Accessed 16 June 2022].

Gustavsson, J., Cederberg, C., Sonesson, U., van Otterdijk, R. and Meybeck, A. (2011) Global 
Food Losses and Food Waste: Extent, Causes and Prevention, Food and Agriculture Organisation of 
the United Nations (FAO), Rome. 

Hanssen, O.J., Syversen, F. and Stø, E. (2016) ‘Edible food waste from Norwegian households? 
Detailed food waste composition analysis among households in two different regions in 
Norway’, Resources, Conservation and Recycling 109: 146–54.

Henz, G.P. and Porpino, G. (2017) ‘Food losses and waste: how Brazil is facing this global 
challenge?’, Horticultura Brasileira 35(4): 472–82.

Herzberg, R., Schmidt, T.G. and Schneider, F. (2020) ‘Characteristics and determinants of 
domestic food waste: a representative diary study across Germany’, Sustainability 12: 4702.

Høj, S.B. (2011) Metrics and Measurement Methods for the Monitoring and Evaluation of Household 
Food Waste Prevention Interventions, M.Bus thesis, University of South Australia, Adelaide.

Instituto Nacional de Estadística (INE) (2021) Índice de precios al consume, Instituto Nacional de 
Estadística, Montevideo.

International Organization for Standardization (ISO) (2006) ISO 14044:2006. Environmental 
Management—Life Cycle Assessment—Requirements and Guidelines, ISO, Geneva.

Copyright

https://www.footprint-network.org
https://www.footprint-network.org
http://flwprotocol.org/
http://flwprotocol.org/
http://dx.doi.org/10.11606/9788588848405


 RESEARCH ARTICLE: EXPLORING THE ECONOMIC AND ENVIRONMENTAL  21

Enterprise Development and Microfinance Vol. 33 No. 4 December 2022

Keck M (2021) Sustainability in agri-food systems: transformative trajectories toward the post-
anthropocene. Sustainability Science. 16(3):717– 719. 

Krippendorff, K. (2004) Content Analysis: An Introduction to its Methodology, second edn, SAGE 
Publications Ltd, Thousand Oaks, CA.

Kummu, M., De Moel, H., Porkka, M., Siebert, S., Varis, O. and Ward, P.J. (2012) ‘Lost food, 
wasted resources: global food supply chain losses and their impacts on freshwater, cropland, 
and fertiliser use’, Science of the Total Environment 438: 477–89.

Ministerio de Economía y Finanzas (MEF) (2021) Sistema de Información de Precios al Consumo, 
Ministerio de Economía y Finanzas, Montevideo.

Monier, V., Shailendra, M., Escalon, V., O’Connor, C., Gibon, T., Anderson, G., Hortense, M. 
and Reisinger, H. (2011) Preparatory Study on Food Waste across EU 27, European Commission 
(DG ENV) Directorate C-Industry, Final Report, ISBN: 978-92-79-22138-5.

Muth, M.K., Birney, C., Cuéllar, A., Finn, S.M., Freeman, M., Galloway, J.N., Gee, I., Gephart, 
J., Jones, K., Low, L., Meyer, E., Read, Q., Smith, T., Weitz, K. and Zoubek, S. (2019) ‘A systems 
approach to assessing environmental and economic effects of food loss and waste interven-
tions in the United States’, Science of the Total Environment 685: 1240–54.

Neff, R.A., Spiker, M.L. and Truant, P.L. (2015) ‘Wasted food: US consumers’ reported awareness, 
attitudes, and behaviors’, PLoS ONE 10: e0127881.

Nicholes, M.J., Quested, T.E., Reynolds, C., Gillick, S., Parry, A.D. (2019) ‘Surely you don’t eat 
parsnip skins? Categorising the edibility of food waste’, Resources, Conservation and Recycling 
147: 179–88.

Oláh, J., Kasza, G., Szabó-Bódi, B., Szakos, D., Popp, J. and Lakner, Z. (2022) ‘Household food 
waste research: the current state of the art and a guided tour for further development’, Frontiers 
in Environmental Science 10: 916601.

Parfitt, J., Barthel, M. and Macnaughton, S. (2010) ‘Food waste within food supply chains: 
quantification and potential for change to 2050’, Philosophical Transactions of the Royal Society: 
Biological Sciences 365(1554): 3065e3081.

Parizeau, K., von Massow, M. and Martin, R. (2015) ‘Household-level dynamics of food 
waste production and related beliefs, attitudes, and behaviours in Guelph, Ontario’, Waste 
Management 35: 207–17.

Pelt, A., Saint-Bauzel, R., Barbier, L. and Fointiat, V. (2020) ‘Food waste: disapproving, but still 
doing. An evidence-based intervention to reduce waste at household’, Resources, Conservation 
and Recycling 162: 105059.

Porpino, G. (2016) ‘Household food waste behavior: avenues for future research’, Journal of the 
Association for Consumer Research 1(1): 41–51.

Porpino, G., Parente, J. and Wansink, B. (2015) ‘Food waste paradox: antecedents of food 
disposal in low income households’, International Journal of Consumer Studies 39: 619–29.

Principato, L., Ruini, L., Guidi, M. and Secondi, L. (2019) ‘Adopting the circular approach on 
food loss and waste: the case of Italian pasta production’, Resource Conservation and Recycling 
144: 82–9.

Quested, T., Palmer, G., Moreno, L., McDermot, C. and Schumacher, K. (2020) ‘Comparing 
diaries and waste compositional analysis for measuring food waste in the home’, Journal of 
Cleaner Production 262: 121263.

Copyright



22 A. GIMÉNEZ ET AL.

December 2022 Enterprise Development and Microfinance Vol. 33 No. 4

Read, Q., Brown, S., Cuéllar, A., Finn, S., Gephart, J., Marston, L., Meyer, E., Weitz, K. and 
Muth, M. (2020) ‘Assessing the environmental impacts of halving food loss and waste along 
the food supply chain’, Science of the Total Environment 712: 136255.

Reynolds, C., Goucher, L., Quested, T., Bromley, S.,Gillick, S.,Wells, Evans, D., Koh, L., Carlsson 
Kanyama, A., Katzeff, C., Svenfelt, A. and Jackson, P. (2019) ‘Review: consumption-stage food 
waste reduction interventions – what works and how to design better interventions’, Food 
Policy 83: 7–27.

Romanello, M., McGushin, A., Di Napoli, C., Drummond, P., Hughes, N., Jamart, L. et al. 
(2021) ‘The 2021 report of the Lancet countdown on health and climate change: code red for 
a healthy future’, The Lancet 398: 1619–62.

Roodhuyzen, D.M.A., Luning, P.A., Fogliano, V. and Steenbekkers, L.P.A. (2017) ‘Putting 
together the puzzle of consumer food waste: towards an integral perspective’, Trends in Food 
Science & Technology 68: 37–50.

Ruben, R., Cavatassi, R., Lipper, L.,Smaling, E. and Winters, P. (2021) ‘Towards food system 
transformation-five paradigm shifts for healthy, inclusive and sustainable food systems’, Food 
Security 13: 1423–30.

Scherhaufer, S., Moates, G., Hartikainen, H., Waldron, K. and Obersteiner, G. (2018) 
‘Environmental impacts of food waste in Europe’, Waste Management 77: 98–113.

Schmidt, K. and Matthies, E. (2018) ‘Where to start fighting the food waste problem? 
Identifying most promising entry points for intervention programs to reduce household food 
waste and overconsumption of food’, Resources, Conservation and Recycling 139: 1–14.

Silvennoinen, K., Katajajuuri, J.-M., Hartikainen, H., Heikkilä, L. and Reinikainen, A. 
(2014) ‘Food waste volume and composition in Finnish households’, British Food Journal 
116: 1058–68.

Skaf, L., Buonocore, E., Dumontet, S., Capone, R. and Franzese, P.P. (2019) ‘Food security 
and sustainable agriculture in Lebanon: an environmental accounting framework’, 
Journal of Cleaner Production 209: 1025–32.

Stancu, V., Haugaard, P. and Lähteenmäki, L. (2016) ‘Determinants of consumer food waste 
behaviour: two routes to food waste’, Appetite 96: 7–17.

Stenmarck, A., Jensen, C., Quested, T. and Moates, G. (2016) Estimates of European Food Waste 
Levels, Technical Report, FUSIONS Project, Stockholm, ISBN: 978-91-88319-01-2.

Stoll-Kleemann, S. and O’Riordan, T. (2015) ‘The sustainability challenges of our meat and 
dairy diets’, Environment: Science and Policy for Substantiable Development 57: 34–48.

Swinburn, B. A., Kraak, V. I., Allender, S., Atkins, V. J., Baker, P. I., Bogard, J. R., et al. (2019). 
The global syndemic of obesity, undernutrition, and climate change: The Lancet commission 
report. The Lancet, 393, 791–846. 

Thyberg, K.L. and Tonjes, D.J. (2016) ‘Drivers of food waste and their implications for 
sustainable policy development’, Resources, Conservation and Recycling 106: 110–23.

Unidad Agroalimentaria Metropolitana (UAM) (2021) Precios mayoristas, Unidad Agroalimentaria 
Metropolitana, Montevideo.

United Nations Environment Programme (2021). Food Waste Index Report 2021. Nairobi.

van Boxstael, S., Devlieghere, F., Berkvens, D., Vermeulen, A. and Uyttendaele, M. (2014) 
‘Understanding and attitude regarding the shelf life labels and dates on pre-packed food 
products by Belgian consumers’, Food Control 37: 85–92.

Copyright



 RESEARCH ARTICLE: EXPLORING THE ECONOMIC AND ENVIRONMENTAL  23

Enterprise Development and Microfinance Vol. 33 No. 4 December 2022

van Dooren, C., Janmaat, O., Snoek, J. and Schrijnen, M. (2019) ‘Measuring food waste in 
Dutch households: a synthesis of three studies’, Waste Management 94: 153–64.

van Herpen, E., van der Lans, I., de Vries, M., Holthuysen, N. and Kremer, S. (2016) Best Practice 
Measurement of Household Level Food Waste, UE Horizon 2020 Programme, REFRESH.

van Herpen, S.E., van der Lans, I.A., Holthuysen, N., Nijenhuis-de Vries, M. and Quested, 
T.E. (2019) ‘Comparing wasted apples and oranges: an assessment of methods to measure 
household food waste’, Waste Management 88: 71e84. 

van Herpen, E., van Geffen L., de Vries, M., Holthuysen N., van der Lans, I. and Quested, T. 
(2019) ‘A validated survey to measure household food waste’, MethodsX 6: 2767–75.

von Massow, M., Parizeau, K., Gallant, M., Wickson, M., Haines, J., Ma, D.W.L., Wallace, A., 
Carroll, N. and Duncan, A.M. (2019) ‘Valuing the multiple impacts of household food waste’, 
Frontiers in Nutrition 6: 143.

Withanage, S.V., Dias, G.M. and Habib, K. (2021) ‘Review of household food waste quanti-
fication methods: focus on composition analysis’, Journal of Cleaner Production 279: 123722.

Waste and Resources Action Programme (WRAP) (2009) Household Food and Drink Waste in the 
UK, WRAP, Banbury.

World Bank. (2022). The World Bank Data Catalog. <https://data.worldbank.org> [Accessed 
1 August 2022].

WRAP (2012) Household Food and Drink Waste in the UK 2012, WRAP, Banbury.

Xue, L., Liu, G., Parfitt, J., Liu, X., van Herpen, E., Stenmark, A., O’Connor, C., Ostergren, K. 
and Cheng, S. (2017) ‘Missing food, missing data? A critical review of global food losses and 
food waste data’, Environmental Science & Technology 51(12): 6618–33.

Young, L.R. and Nestle, M.S. (1995) ‘Portion sizes in dietary assessment: issues and policy 
implications’, Nutrition Reviews 53: 149–58.

Copyright

https://data.worldbank.org

	Exploring the economic and environmental effects of food waste in Uruguayan households
	Introduction
	Materials and methods
	Participant recruitment and sample
	Food-waste diary
	Data analysis

	Results
	Composition of household food waste
	Reasons underlying household food waste
	Economic value of household food waste
	Environmental impact of household food waste

	Discussion and conclusions
	Estimation of the amount of food wasted by Uruguayan households
	Composition of food waste
	Reasons underlying household food waste
	Economic and environmental impact of household food waste
	Implications for the development of strategies to reduce household food waste in Uruguay
	Limitations

	References


