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Abstract: Household food waste accounts for a significant share of total food waste. In 2022, around
1.05 billion tons of food waste were generated—60% of which came from households. In the EU,
households generate 54% of the total food waste. In Italy, according to a former diary study, avoidable
household food waste accounts for 529.9 g per capita per week. Building on this data, this study
assesses the monetary value of food waste at the household level in 6 provinces across the country,
considering the prices of food items recorded by the Italian Observatory of market prices. Moreover,
the environmental impacts of household food waste (greenhouse gas emissions, water consumed,
and land used) were investigated based on existing data from well-grounded scientific literature.
The results show that the monetary value of food waste ranges from EUR 357.43 to EUR 404.62
per household per year, corresponding to 5–7% of the average household expenditure for food.
The environmental impacts per household per year account for 149 kgCO2eq, which contributes to
climate change. In addition, household food waste is responsible for 303,498 L of water consumed
and 1426 m2 of land used. The results of this study can be integrated into National Energy and
Climate Plans (NECPs), to integrate food waste reduction into energy savings and greenhouse gas
mitigation strategies.

Keywords: household food waste; monetary value; carbon footprint; environmental impact; Italy

1. Introduction

Food loss and waste (FLW) has emerged as a pressing global issue, as they represent
not only a loss of valuable resources but also environmental challenges. Especially, the
resources used to produce, transport, and store wasted food—in terms of water, energy,
and land—are squandered. Recent estimates by the United Nations Environment Pro-
gramme [1] indicate that in 2022, 19% of food available to consumers (i.e., retail, food
service, and household sectors combined) was wasted globally. This equates to 1.05 billion
tons, or about 132 kg per person each year, with households contributing 79 kg per person.
Regarding the environmental impacts, globally, FLW accounts for about one-quarter of the
freshwater and one-fifth of cropland and fertilizers utilized throughout the food supply
chain [2]. They are also responsible for about 8–10% of global greenhouse gas (GHG)
emissions [3,4]. Consequently, FLW undermines food security and exacerbates inequalities
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in food distribution, with approximately 9.1% of the world population suffering from
undernutrition [5]. The amount of edible food waste equals approximately 1.3 meals for
each person affected by hunger each day [1].

Globally, most of the food waste occurs at the household level (60%), followed by the
food service sector (28%) and retail (12%) [1]. A similar pattern is observed in Europe that
around 54% of total food waste produced yearly (59 million tons or 132 kg/inhabitant) is
generated at home (72 kg/inhabitant) [6], with an associated market value estimated at
132 billion euros [7]. Concerning the environmental impacts, if food waste was counted as a
Member State, it would rank as the EU’s fifth largest source of greenhouse gas emissions [8].
At the same time, over 42 million people cannot afford a quality meal every second day [9].
The growing global epidemic of overweight and obesity also contributes significantly
to virtual food waste, as consuming food in excess leads to substantial resource losses.
A recent study estimated that, in Italy alone, overnutrition accounts for approximately
1.553 Mt of food, resulting in an environmental impact of 6.15 Mt of CO2-eq annually. This
equals an additional emission burden of approximately 24% for obese adults and 12% for
overweight adults compared to those with normal weight, highlighting the urgent need to
address dietary habits and food consumption patterns [10]. All these scenarios highlight
the inefficiencies present in food systems, underscoring the need for understanding the
quantity of food waste and its economic value in order to develop targeted interventions to
mitigate food waste at various levels, including production, distribution, and consumption.

Challenges in quantifying household food waste lie in the variability of definitions
and methodologies employed across different studies. The intricacies involved in assessing
what constitutes “food waste” led to discrepancies in reported quantities [11]. Household
food waste assessments are also rarely comparable due to variations in data collection
methodologies. Questionnaires have been proven to be unreliable in determining quantities
of wasted food because they underestimate the actual quantities as they rely on self-reported
intentions rather than actual behaviors [12–14], they can successfully be used to monitor
food waste-related behaviors over time or across different groups of people [15]. To improve
the quantitative assessments, two European projects (FUSIONS and REFRESH) [16–18]
as well as the European Commission’s methodological guidelines published in May 2019
recommend the use of food diaries and waste compositional analyses for national food
waste assessments [19].

Even though there are guidelines aiming at standardizing the accounting and re-
porting of FLW, with the goal of enhancing transparency in methods and improving the
comparability of studies, studies on household food waste in Italy reveal a predominance
of questionnaire-based methodologies [20–24]. For instance, based on online surveys, the
2024 Waste Watcher report estimates that household food waste accounts for an average of
683.3 g per person per week, reflecting a significant increase from the previous year [20].
Results from studies on household food waste in Italy also vary, from 36 kg [22] to 107 kg [1]
per person per year. Grant et al. (2023) reported an average of 480 g of food waste per
family per week [25], while Scalvedi and Rossi (2021) indicated that on average 370 g of
food per family per week was wasted [26]. The European project REFRESH estimated the
average annual household food waste at 94.64 kg [18]. Giordano et al. (2019), the first study
applying the diary method in quantifying household food waste in Italy, estimated an
average food waste per person per week at 529.9 g, which equals to an annual average of
27.5 kg per person [13]. In particular, the study by Giordano et al. was based on a national
survey conducted in Italy in May–June 2017, which analyzed food waste in 388 families,
collecting data on both edible and non-edible food waste over a week. Families were asked
to fill out paper diaries for one week, detailing the food thrown away after each meal with
a kitchen scale or common kitchen tools to quantify it as precisely as possible. The average
food waste per person of 529.9 g per week only refers to the edible fraction, both avoidable
and possibly avoidable, with single households wasting more (713.7 g) compared to larger
families (375 g for three-member families and 424.5 g for four or more members). Aside
from household composition, geography also impacts wasted food quantities: Families in
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Northern Italy wasted significantly less—370 g per week—compared to 616 g in Central
and Southern Italy. Regarding the composition of waste, the most wasted foods were
vegetables (136 g), milk (92 g), fruits (86 g), and baked goods (61 g), with smaller amounts
of pasta, rice, meat, and drinks also contributing to the waste.

Although many studies have shed light on quantifying household food waste in Italy,
the economic value of household food waste has been analyzed only by a few studies. For
example, Aureli et al. (2021) showed that Italian families wasted 4.4% of the weight of food
purchased, representing 3.8% of their food expenditure [21], while the 2020 Waste Watcher
report estimated that the average weekly expenditure on food waste was EUR 4.90 per
household [27].

Against this backdrop and building upon the foundation laid by Giordano et al.
(2019) [13], this paper aims to explore the economic and environmental impacts of food
waste in Italian households.

The analysis will assess the monetary value of food waste in Italian households as
well as the environmental impacts in terms of greenhouse gas emissions, land use, and
water footprint. By examining these dimensions, we seek to provide a comprehensive
and updated understanding of the impact of food waste in Italy, contributing to the
broader discourse on sustainable consumption and waste-reduction strategies. Through
this research, we hope to inform policymakers, stakeholders, and consumers alike, fostering
a collective effort to mitigate food waste and its associated impacts.

2. Materials and Methods

To estimate both the economic value and the environmental impacts of food waste,
we used data on the weight of food waste for Italian households reported by Giordano
et al. (2019) (529.9 g per person per week) [13]. In their study, participants were selected
using stratified random sampling, ensuring representation across macro-regions (North,
Center, and South), city population size (below or above 100,000 residents), and whether
households included children. The selection process was handled by SWG, a marketing
survey firm with expertise in food waste research [13]. The average quantity of food waste
has been shown to be significantly higher when data are collected through diaries, while
questionnaires capture less than one-third of food waste determinants mainly due to the
“attitude–behavior gap” (they report intentions, not actual behaviors) [13]. Moreover, food
diaries are mentioned in the methodological guidelines recommended by the European
Commission (2019) as methods to be used in national assessment of food waste [19],
while questionnaires are excluded. It should be noted that the data reported by Giordano
et al. (2019) refer only to avoidable food waste, excluding non-edible parts of foods (e.g.,
bones). Food categories were distinguished into vegetables (“Vegs”), fruits, meat, cereals,
baked products (“Baked”), dairy, drinks, desserts, legumes, fish, eggs, and other products
(“Other”) (Table 1) [13]. Even though the study was conducted on a representative sample
of households in Italy in 2017, it provides the latest available data on household food waste
in Italy, applying a diary method that is in line with the EU official methodology [19]. For
estimating the monetary value and environmental impacts of household food waste in
Italy, we assume that the quantity of household food waste produced by Italian households
remains the same as reported by Giordano et al. (2019) [13]. Although some studies, i.e.,
ref. [20] suggested that the quantity might have increased, no evidence based on direct
quantification of household food waste has been provided so far. Even if this trend may be
confirmed by further studies quantifying household food waste in Italy, the results of this
study might be intended as a “benchmark” estimation.
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Table 1. Avoidable food waste in Italy (data provided by the authors of Giordano et al., 2019 [13]).

Food Category Quantity of Household Food Waste (FW (g)) per Person per Week

VEGS 135.8

FRUITS 85.7

MEAT 34.5

CEREALS 40.1

BAKED 61.4

DAIRY 92.1

DRINKS 21.4

DESSERTS 13.8

LEGUMES 9.3

FISH 8.9

EGGS 5.4

OTHER 21.4

TOTAL 530.0

2.1. Economic Assessment

The monetary value of food waste was assessed using secondary data by assigning
an economic value to each food category, using the database provided by the Italian
Observatory (Osservatorio Prezzi e Tariffe of the Ministry of Entrepreneurship and Made
in Italy (2024)) [28]. This Observatory was developed by ISTAT (Italian National Institute of
Statistics), which monitors prices across different categories of goods, including food, on a
monthly basis in Italian provinces (NUTS3 level, in the EU classification). For the purposes
of this study, six provinces were selected based on data availability to ensure a significant
geographic representation of the country (i.e., Milan, Parma, Florence, Rome, Bari, and
Palermo). For each of these provinces, prices (max, min, mean) were downloaded in June
2024. Data availability varied consistently across cities, from 57 products in Parma to 105 in
Rome. Product categories were homogenized with those used by Giordano et al. [13] as
shown in Table S1 in the Supplementary Materials. Mineral water was not included in any
category as this product was excluded from the survey of food waste by Giordano et al.
(2019) [13]. As methodological choices, canned tuna, frozen potatoes, or peas were included
in the respective categories of fresh products (e.g., tuna in FISH, potatoes in VEGS, peas
in LEGUMES); tomato puree and peeled tomatoes were included in OTHER; eggs were
included in EGGS. To be noted, the price of eggs was only available for the city of Milan.
Hence, the price in Milan was used as a proxy in all the other cities considered. For each
city, mean and median of food prices were calculated for each food category. Then, this
price was calculated based on the quantities of food waste per capita reported by Giordano
et al. (2019) [13] as the monetary value of food waste. The monetary value is expressed in
per capita terms as well as per household, considering the average size of an Italian family
of 2.3 persons as reported by ISTAT (2022) [29].

2.2. Environmental Assessment

The environmental impacts of food waste are assessed through Carbon Footprint (CF),
Water Footprint (WF), and Land Footprint (LF), which are critical environmental indicators
that measure the impact of human activities on natural resources. The CF measures
the total amount of greenhouse gases in carbon dioxide equivalents (CO2eq), directly or
indirectly emitted throughout the life cycle of a food product. It encompasses emissions
from the entire food supply chain (the production and use of raw materials, energy use, and
transportation) both for food agricultural production and for its processing. The importance
of the CF indicator lies in its capacity to quantify the contribution of a food product to
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climate change [30]. The WF quantifies the total volume of freshwater used to produce a
food product. It includes three components: blue water (surface and groundwater) and
green water (rainwater stored in soil) [31]. Understanding WF is crucial for managing
water resources sustainably. The LF indicates the amount of land used to produce a given
food item depending on the agricultural yield, which in turn relies on the local pedo-
climatic conditions, the agricultural management intensity, the technological level, and
the farming practices implemented. CF and WF values for food items were derived by
Petersson et al. (2021) [32], while LF values were derived by Poore and Nemecek (2018) [33].
Food items were grouped under the same category (as further specified in Table S1 in the
Supplementary Materials), and the mean as well as median values for each food category
were calculated for each footprint. Then, as completed for the economic assessment, the
CF, WF, and LF values were applied to the quantities of per capita food waste reported by
Giordano et al. (2019) [13] in order to calculate the environmental impacts of food waste
both expressed in per capita terms as well as per household, considering the average size of
an Italian family of 2.3 persons as reported by ISTAT (2022) [29]. To provide a comparative
analysis of the economic and environmental impacts generated by the amount wasted for
each food category at the household level, each food category was indexed in the range
of 0–1 against the maximum value it shows per annual quantity of household FW, per
monetary value of the household food waste, and per CF, WF, and LF value.

3. Results
3.1. Economic Impact Assessment

For each selected province, the economic value of food waste was calculated for each
food category by multiplying the quantities of waste reported by Giordano et al. (2019)
on a national scale [13] and the average as well as median price provided by the Italian
Observatory in June 2024 in the selected territories [28]. In all food categories, the median
price is always lower than the average price, indicating a strongly skewed price distribution
due to the much higher prices of a few products that influence the average. The exception
is only the Fish category for which in some provinces the median is slightly higher than the
average. As a result, the economic value of food waste per person per week varies from EUR
2.99 to EUR 3.39 in different provinces in terms of average prices. The economic value of
food waste per person per week varies from EUR 2.53 and EUR 3.04 in different provinces if
median prices are considered. Thus, the use of average prices reduces the variability of the
data between provinces. At the national level, the average minimum value of food waste
(corresponding to the city where prices were lower) is EUR 357.43 (302.07 median) and
the average maximum value (corresponding to the city where prices were higher) is EUR
404.62 (EUR 363.53 median) per household per year (Table 2). According to the latest data
provided by ISTAT, Italian households spend EUR 482 per month on food purchases, which
means that they waste between 5.2% and 7.0% of the value of their food expenditure [29].

Table 2. Monetary value of food waste in 6 Italian provinces (mean and median values).

Province
Monetary Value FW per

Household per Week (Mean
Prices)

Monetary Value FW per
Household per Week

(Median Prices)

Milan EUR 390.77 EUR 327.23

Parma EUR 404.62 EUR 363.53

Firenze EUR 373.95 EUR 302.07

Roma EUR 375.90 EUR 306.56

Bari EUR 357.43 EUR 337.83

Palermo EUR 362.78 EUR 308.66
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3.2. Environmental Impacts Assessment

Regarding the environmental impacts, the results highlight a total of 1.25 kg CO2eq
(or 0.77 kg CO2eq as median value), 2538 L of water (or 970 L as median value), and 12 m2

of land (or 7 m2 as median value) embedded in household food waste per person per week
(Table 3). Wasted meat and dairy products are the major contributors both to CF (474 and
285 g CO2eq per person per week, respectively) and to LF (5.3 and 4.45 m2 per person per
week, respectively). Their impacts on WF are 441 and 332 L per person per week. Wasted
vegetables entail a moderate impact in terms of CF (122 g CO2eq per person per week) and
WF (63 L per person per week). Wasted Fruits show a higher WF (265 L per person per
week) but maintain a lower CF (68 g CO2eq per person per week), suggesting a trade-off
between water use and carbon emissions. Wasted legumes have a notably low CF (7 g
CO2eq per person per week), a moderate WF (30 L per person per week), and a low LF (0.11
m2 per person per week). Wasted cereals and baked food show low impacts in terms of CF
(49 and 69 g CO2eq per person per week, respectively) and WF (74 and 73 L per person
per week, respectively) but a moderate and high LF (0.15 and 0.79 m2 per person per week,
respectively). Fish wastes reveal a low CF (45 g CO2eq per person per week) and WF (26 L
per person per week). Waste eggs have a low impact in all three footprints, representing
the least impacting category.

For a yearly basis, the total environmental impacts per household are 149 kg CO2eq
(or 92 kg CO2eq as median value) for CF, 303,498 L of water (or 116,014 L as median value)
for WF, and 1426 m2 of land (or 839 m2 as median value) for LF.

Table 3. Environmental impact assessment (mean values of CF, WF, LF).

Food Category
CF

kg CO2eq per Person
per Week

WF
Liters per Person per

Week

LF
m2 per Person per

Week

VEGS 0.122 63 0.10

FRUITS 0.068 265 0.35

MEAT 0.474 441 5.30

CEREALS 0.049 74 0.15

BAKED 0.069 73 0.79

DAIRY 0.285 332 4.45

DRINKS 0.021 19 0.17

DESSERTS 0.028 41 0.34

LEGUMES 0.007 30 0.11

EGGS 0.018 19 0.04

FISH 0.045 26 0.05

OTHER 0.060 1156 0.08

Total 1.25 2538 11.9

3.3. A Combined Assessment of Economic and Environmental Impacts

Table 4 summarizes the overall impact of each food category at the household level
in Italy in terms of absolute (median) values of quantity of food wasted, CF, WF, LF,
and economic value per household per year. Figure 1 visually compares the amount of
household food waste with its economic value and environmental impacts (carbon, water,
and land footprint). What clearly emerges from the figure is that some food categories,
among the most wasted ones, have limited economic and/or environmental impacts. For
instance, in the case of VEGS, even though it is the most wasted food category, it shows a
medium monetary value and a relatively low environmental footprint. Conversely, other
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categories such as DAIRY and MEAT, despite having a medium and low rate of waste,
result in the highest economic as well as environmental impacts.

Table 4. Food categories’ overall impact at the household level in Italy, per year (median values).

Food
Category

Quantity of FW
(g per Household

per Year)

CF (kg CO2
per Household per

Year)

WF (Liters of
Water per

Household per
Year)

LF (m2 per
Household per

Year)

Monetary Value (EUR per
Household per Year,

Average of Median Prices
in Italy)

VEGS 16.27 7.89 5286 8.95 40.10

FRUITS 10.29 4.64 14223 19.85 31.24

MEAT 4.13 33.22 28896 178.42 73.28

CEREALS 4.78 4.21 7922 14.06 11.00

BAKED 7.30 8.08 8809 45.74 30.26

DAIRY 11.00 16.06 30930 532.22 77.12

DRINKS 2.51 1.77 2009 4.47 5.23

DESSERTS 1.65 3.15 4063 3.37 22.35

LEGUMES 1.11 0.56 2596 12.81 6.22

EGGS 0.67 2.19 1716 4.20 14.76

FISH 1.06 3.63 2373 6.06 4.13

OTHER 2.56 6.59 7189 9.01 8.61

TOTAL 63.33 92 116,014 839 324.31
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Figure 1. Comparative overview of the quantity of household food waste, its monetary value, carbon,
water, and land footprints (CF, WF, and LF) in Italy, indexed (as min. 0 and max. 1) against the
maximum value of each parameter (median values).

4. Discussion

This study provides a comprehensive assessment of the impacts of household food
waste in Italy by looking at its economic and environmental impacts together. Despite
the wealth of literature on food waste, only a few studies considered its economic and
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environmental ramifications. Von Massow et al. (2019) in Canada [34] and Buzby and
Hyman (2012) in the USA [35] provided detailed data on both the monetary value of food
waste per household and the percentage of household expenditure, but only Von Massow
included a full analysis on environmental impacts covering CO2 emissions, water usage,
and land use. In contrast, Aureli et al. (2021) [21] and Waste Watcher (2020) [27] in Italy as
well as Silvennoinen et al. (2012) and Katajajuuri et al. (2014) in Finland [36,37] focused
solely on the monetary value of food waste. Giménez et al. (2023) in Uruguay offered a
balanced analysis, covering both the economic value of food waste and environmental
impacts like CO2 emissions, water footprint, and land use [38], making their study compa-
rable to that of Von Massow et al. (2019) [34]. Similarly, Adelodun et al. (2021) in South
Korea included both economic data and environmental aspects, such as CO2 emissions
and water usage although they do not cover land use [39]. Some other studies, however,
only included the analysis of the environmental impacts of food waste. For example, Song
et al. (2015) [40] and Liu et al. (2023) [41] in China focused primarily on the carbon and
water footprints of food waste, providing substantial environmental data but no economic
analysis. Similarly, Cooper et al. (2018) [42] and WRAP (2023) [43] in the UK analyzed
CO2 emissions and water use without addressing the economic costs of food waste. The
studies conducted by Djekic et al. in Bosnia and Herzegovina [44] as well as in Serbia [45]
focused on CO2 emissions and eutrophication potentials of food waste but lacked economic
data, leaving a gap in their analysis. In addition, Silvennoinen et al. (2022) calculated the
climate impact assessment of FW based on a Life Cycle Assessment (LCA) for the carbon
footprint (CF) [37]. Cakar et al. (2016) in Turkey [46] and Read et al. (2020) in the USA [47]
provided a detailed environmental analysis, focusing on CO2 emissions, water use, and
land use (in the USA) as well as energy consumption (in Turkey). Nevertheless, none of
them address the economic impact of food waste. In summary, there is a clear need for more
integrated research to fill these gaps and provide a comprehensive view of the economic
and environmental impacts of household food waste. As such, this study provides for the
first time in literature an overall environmental and economic analysis of the impact of
food waste in Italy.

As the first study examining the economic and environmental impacts of household
food waste in Italy implementing the diary method, the results of the current study reveal
that the average household edible food waste amounts to 529.9 g per capita per week (i.e.,
27.5 kg per person per year (Giordano et al. 2019)) [13]. The average monetary value of
food waste ranges between EUR 357.43 and EUR 404.62 per year. Comparing this data
with the latest estimate of food expenditure of Italian households, Italian households waste
between 5.2% and 7.0% of the value of their food expenditure or about the economic value
of one month of food purchases. This figure is higher than that estimated by Aureli et al.
(2021) [21] as well as by Waste Watcher (2020) [27]. However, this seems to be plausible
because in both cases the quantification of food waste was performed using questionnaires
that tend to underestimate quantities [15,48].

What is worth noting from this paper is the evidence that the household waste of
certain food items, such as meat and dairy products, contributes significantly to monetary
loss and is the most impactful in terms of water and land footprint (meat) and carbon
and water footprint (dairy). However, interestingly, despite their environmental and
economic impact, these items are not among the most wasted. Conversely, products like
vegetables, fruits, and baked goods, which are the most perishable, are among the most
wasted although they have a relatively low economic and environmental impact compared
to other food categories. These findings reinforce the idea that the waste of some food
items can be conceptualized as a luxury behavior [49], which might be found especially
in households that have a higher expenditure for food, or that show a higher opportunity
cost for the time needed in every meal preparation, thus increasing household FW [50]. In
any case, special attention should be given to the appropriate consumption of those food
elements, like meat and dairy, which potentially could generate high monetary loss and
environmental impact, focusing further efforts on reducing the waste. This information
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could be used to develop educational and awareness campaigns to address food behavior
change at the household level.

The environmental impacts accounted for in this study are also significant, with annual
household food waste contributing 149 kgCO2eq to climate change, consuming 303,498 L
of water, and wasting 1426 m2 of land only in Italy. These findings highlight the importance
of generating reliable data on greenhouse gas emissions and other environmental impacts
of food waste to evaluate the potential environmental benefits of prevention and reduction
measures. Associating food waste-related emissions with national quantification studies
supports ongoing monitoring, aligned with the EU’s delegated decision, which requires
updates every four years from Member States. Furthermore, identifying the food products
most linked to waste and their emissions can inform targeted reduction strategies. Such
outputs could be successfully integrated into National Energy and Climate Plans (NECPs),
which guide EU member states in addressing decarbonization and energy efficiency. In fact,
the feedback of the EU Commission to the current NEPCs round is that, despite significant
progress in reducing greenhouse gas (GHG) emissions, achieving the 2030 targets set in
the Climate Law remains a challenge. “Net GHG emissions are projected to be 51% lower
than 1990 levels by 2030, falling short of the 55% reduction target by 4 percentage points.
Additional enabling measures at the national level are required to bridge the remaining gap,
particularly in sectors such as transport, buildings, agriculture, waste, and carbon removals.
(. . .) Emissions from domestic transport (excluding aviation), buildings, agriculture, small
industry, and waste must be reduced by 40% by 2030 compared to 2005. The majority of the
draft updated NECPs do not show sufficient ambition and action on land. Very few Member
States show a concrete pathway to reach their national net removal targets, or sufficient
actions to assist farmers, foresters, and other stakeholders in building sustainable business
models in line with these targets” (COM (2023) 796 final, 2.1.1). Future research should
build on these results to develop specific policy recommendations that integrate food waste
reduction into energy savings and greenhouse gas mitigation strategies, particularly within
the NECP framework, by showing a clear pathway to reduction that is currently missing.

For mitigating food waste reduction and implementing effective interventions at the
household level, it is important to understand consumer behavior toward food waste
and the factors affecting the behavioral changes. In general, at home, food is discarded
after a series of complex actions and decisions that take place across various food-related
practices and routines—such as planning, shopping, storing, cooking, eating, and managing
leftovers—each of which gradually increases the likelihood of food waste [51,52]. For
example, planning and purchasing, as the initial stages of the consumption phase, have
been shown to significantly influence food waste generation at home [24]. Moreover, the
lack of meal planning has been identified as one of the main barriers to reducing food
waste [53]. Crucial factors to address consumers’ attention to food waste-related behaviors
include providing them with accurate information about economic and environmental
impacts. For example, Boulet et al. (2021) proposed that an individual’s awareness and
knowledge of food waste as well as its environmental and social consequences are crucial
factors [54]. Attique et al. (2021) demonstrated that cognitive factors such as awareness
about consequences and environmental knowledge correlated positively with food waste
reduction behavior [55]. Van der Werf et al. (2019) showed the extent to which a focus on the
economic dimension of food waste can lead to behavior change in households’ contexts [56].
In the context of Italy, recent studies also demonstrated price consciousness (i.e., saving
money) and environmental concern (e.g., GHG emissions and water consumption) as
primary factors influencing attitudes toward minimizing food waste [57]. While all these
factors have been directly connected to the quantity of food waste generated at home, it
is clear that the economic implications of food waste can also play a big role in pushing
consumers’ awareness of the issue [58,59], especially where there is a low awareness
of the environmental implications of food waste [60]. Finally, according to Gaiani et al.
(2018), Italians would like to learn more about the environmental and socioeconomic
impacts of food waste, as well as potential strategies for reducing it [23]. This would
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also be an opportunity to increase food literacy more broadly speaking about healthy and
sustainable diets.

Three main limitations are acknowledged. Firstly, the study assumes that the quantity
of household food waste in Italy, in the year 2024, is the same as measured by Giordano
et al. (2019) [13]. Therefore, the prices of food products collected in 2024 are used on
quantities of food waste that were, instead, collected some years before. While the source
data of household food waste are not recent, this is the latest data on household food
waste available in Italy, which adopts a data collection approach in line with the EU official
methodology for food waste quantification. Other studies providing more recent estimates
of food waste at the household level deploy questionnaires to assess the quantity of food
waste in households, likely providing underestimated results [20–24]. A second limitation
of the study is related to the fact that food waste quantities reported by Giordano et al.
(2019) refer to avoidable food waste (which excludes meat bones, eggshells, and fruit
skins) [13], while prices refer to whole food products. Future research should address the
economic and environmental impacts of household food waste with more updated data
on household food waste in Italy through diaries or waste compositional analysis. This
would also allow us to compare results across time, not only to check whether food waste
decreases, in line with the objectives set in the Sustainable Development Goals [61], but
also to estimate the change in the related economic and environmental burdens.

5. Conclusions

The present study pursued, for the first time in the scientific literature, an economic
and environmental impact analysis of household food waste in Italy aimed at informing
policymakers, stakeholders, and consumers alike, fostering a collective effort to mitigate
food waste and its associated impacts. This article argues that household food waste in
Italy is worth between EUR 357.43 and EUR 404.62 per household per year, corresponding
to 5–7% of the average expenditure for food. This is to say that about one month of food
groceries expenses end up being thrown away. This is not only a huge inefficiency but
also an opportunity to save money. The study also showed that environmental impact per
household per year accounts for 149 kgCO2eq, which contributes to determining climate
change, and for 303,498 L of water and 1426 m2 of land used needlessly. This study provides,
to our best knowledge, the first economic and environmental assessment of household
food waste in Italy. This analysis provides a few suggestions to inform the public debate
on this topic. A greater awareness of the economic and environmental implications can
support the adoption of more sustainable food consumption patterns, which is also linked
to the prevention and reduction of food waste. Moreover, these data can feed the setting
up of tailored policy measures to be included in different National Plans, from NEPCs to
National Plans for Food Waste Prevention.

Finally, contextualizing household food waste in detail is crucial for effectively di-
recting strategies to reduce it. The fact that this study focuses only on avoidable food
waste allows for providing a real figure on the potential savings that can be achieved by
reducing it. At the consumer level, increased awareness of potential savings can motivate
individuals to reduce waste by adopting simple but effective habits like meal planning,
storing food properly, and creatively using leftovers, which help minimize unnecessary
purchases and waste [53,62,63]. Moreover, reducing food waste can free up money to spend
on healthier and more sustainably produced foods, improving the quality of diets while
lowering their environmental impact. For policymakers and educators, understanding
which foods are most wasted and the reasons behind this can help to tailor more effective
waste reduction strategies. Policymakers should implement food waste reduction targets,
incentivize food donations, and standardize date labeling to guide consumer behavior [64],
while educational efforts should focus on integrating food waste education in schools
and promoting practical food preservation skills [65]. A collaborative approach across all
sectors will help foster sustainable consumption patterns, with food waste reduction as a
key element of this transition [66,67].
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