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Abstract

Food waste directly affect food security. It was estimated that the amount of food wasted in the world may be enough to feed
roughly two billion people. In Brazil, food waste reaches up to 39,000 tons per day, putting it among the 10 countries that waste
the most food in the world. Since Food and Nutrition units (FNUs) are responsible to produce meals for the community, they
also generate a large part of this food waste. Several factors can contribute to a high rate of waste, such as insufficient planning,
a lack of awareness among consumers, and little menu variety. The objective of this study was to carry out a survey of the
profile of food waste involving intake leftovers (Leftover food that was returned on consumer trays or plates) and clean leftovers
(Leftovers foods that were produced but not distributed, and that remained in the vats) in regions of Brazil that occurred in
FNUs of different types and structures. We also analyzed the main causes of food waste, and the main actions taken to solve
this problem. This study advocates for a national awareness campaign against food waste and reducing the cost of FNUs.

Keywords: clean leftovers; intake leftovers; waste in FNUs; law 14.016/2020; food donation.

Practical Application: Knowledge of the waste profile occurring in FNUs of different sizes and structures is fundamental for
the implementation of corrective actions in food services and for the development of public policies aimed at combating this

problem in Brazil.

1 Introduction

Food waste is a major problem because it directly affects
food safety. Approximately 1.3 billion tons of food is wasted each
year worldwide, that is, about a third of the food produced. It is
estimated that this waste could feed about two billion people
(Food and Agriculture Organization, 2013). In 2015, the United
Nations released sustainable development goals. Notable among
them was the goal to halve global per capita food waste in retail
and consumption by 2030 (United Nations, 2015).

The world is currently experiencing increased hunger due to
the COVID-19 pandemic. Although the impact of the pandemic
has not yet been fully identified and quantified, it is estimated
that approximately one-tenth of the global population (up to
811 million people) was already experiencing food insecurity—
numbers that may increase in the future (The State of Food
Security and Nutrition in the World, 2021).

In Brazil, a survey conducted between June 2017 and July
2018 pointed to a worsening of the diet of Brazilian families
(Instituto Brasileiro de Geografia e Estatistica, 2020). In five
years, there was an increase of about 3 million people without
regular access to basic food, bringing the overall total to about
10.3 million. Although Brazil is a major food producer, a large
portion of its food production is wasted. The waste in the country
can reach 39,000 tons per day, making it one of the 10 countries
that wastes the most food in the world (Food and Agriculture
Organization, 2015).

According to Silvério & Oltramari (2014), food waste occurs
at various stages in the production chain, such as production,
transport, marketing, packaging, and storage. Food services,
which include commercial establishments such as restaurants and
food and nutrition units (FNUs), are largely responsible for this
waste. Approximately 15% to 20% of the food produced is lost in
the collective meals and kitchens sector (Kakitani et al., 2014).

The primary objective of FNUs is to provide adequate food for
the nutritional needs of its customers. FNUs contribute greatly to
food waste, as they prepare meals for various productive sectors,
from industries to hospitals (Abreu et al., 2019). Food waste in
FNUs can be presented in the following two ways: intake leftovers
(IL) and clean leftovers (CL). According to Ferreira et al. (2012),
IL is the ratio between the remainder returned on trays or plates
(tray leftovers) and the amount of food offered, expressed as a
percentage. CL, or usable leftovers, is food that was produced,
but not distributed, and remained in the pass-through (vats)
(Silvério & Oltramari, 2014).

Based on the amount of waste, the FNUs can be classified in
the following manner: “great” when the waste does not exceed
3% of production, “good” when the waste is between 5% and
10% of the total food, “bad” when it is between 10% and 15%,
and “very bad” when it is greater than 15% of the production
(Vaz, 2006). It is essential to identify the problems related to
food waste so that action can be taken to reduce this damage.
Among these possible actions is controlling the quantity and type
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of waste, standardization of the quantities to be prepared, and
carrying out campaigns against food waste (Abreu et al., 2019).

Correspondingly, this research aimed to carry out a
bibliographic survey of recent literature to assess the profile of
food waste (IL and CL) that occurred in the FNUs in different
regions of Brazil. Further, the main related causes and actions
taken to solve this problem were also analyzed.

2 Development

For the development of the research, a search was carried out
in online databases namely Google Scholar, Scopus and SciELO
using the following keywords: “waste of food” “leftovers” “Food
waste” and “waste in FNUSs”. For the bibliographical survey,
25 articles referring to waste that occurred in different FNUs
in Brazil, published between 2011 and 2021, were analyzed.
Articles that were initially selected but did not deal directly with
waste in FNUs were excluded. Eleven articles published in the
southern, nine in the southeast, five in the northeast, three in the
central-west, and two in the northern region of Brazil were used.

3 Profiles of food waste in FNUs

The amount of food waste in UANs can vary widely and
several factors can affect it, such as: lack of quality, lack of
planning and variety in the menu, lack of use of quality tools,
lack of employee training and lack of awareness among diners.
One way to determine the real status of each unit is through a
specific assessment, which is essential to quantify the loss rates
(IL and CL) during a certain period (weekly or monthly), to
determine the scale of the problem (Santos et al., 2020).

To quantify waste, most articles used the methodology
defined by Vaz (2006), according to the descriptions presented
in Table 1. Next, Table 2 shows the profile of waste found in
FNUs present in the five regions of the country, as well as the
main actions taken to reduce this waste.

The results presented in Table 2 demonstrate that the country
has a major food waste problem. High levels of waste were
observed, both in relation to IL and CL, as well as the lack of quality
tools in food production in the FNUs. Regarding the structure,
11 FNUs with small structures, 12 with medium structures, and
2 with large structures were observed. According to Viggiano
(2002), FNUs with up to 500 meals/day are classified as small
structures, 501 and 2,000 meals/day as medium structures, and
2,001 to 10,000 meals/day as large ones.

The results presented in Table 2 show that, regardless of
the region, structure and type of FNU, high levels of food waste
were observed, where most of the FNUs analyzed are classified
as bad or very bad in relation to the quantified leftover indexes,
according to with the values recommended by Vaz (2006).

In the South region, waste between 2.81% and 28.36% was
observed in the ten FNUs analyzed (five of medium-size FNU
and five small-size). For the Southeast Region, waste between
4.49% and 19.15% was observed in the six analyzed restaurants
(one FNU with a large structure, three medium and two with
small structure). Greater waste was observed in small and
medium-sized restaurants, which can be explained by the lack
of management in these establishments. As for the Northeast
Region, the percentage of waste of the analyzed articles (One
FNU with medium-sized and 3 with small-sized), ranged
between 3% and 9.29%, with the greatest waste being observed
in a restaurant of medium size of a company. For the Central-
west and North regions of Brazil, greater waste was observed in
small and medium-sized restaurants, as well as in other regions
of the country.

These results, regardless of the region and size of the analyzed
restaurants, are related to several factors, such as the lack of
consumer awareness about these meals, the lack of training of
employees involved in the food production process, the lack of
planning the amount of food production, lack of variety in the
menu and ignorance of the costs involved in losses.

According to Teixeira et al. (2017), to reduce waste, it is of
utmost importance that a quality effort in planning, monitoring,
and training of employees be carried out during all stages, such
as receipt, production, storage, and distribution. Simultaneously,
awareness of consumers regarding the reduction of waste levels
should be increased through lectures, posters, and printed
materials. Silvério & Oltramari (2014) point out that awareness
campaigns about food waste for consumers constitute one of the
most effective actions to reduce high levels of IL. Such actions
must be recurrent and continuous.

In Table 2, it can be seen that after the implementation of
corrective actions, regardless of the structure and type of the
FNUs, food waste rates were significantly reduced. Among
the main actions are the training and qualification, awareness
campaigns for both employees and consumers, better planning,
and improvement in the variety of food on the menu.

Fernandes et al. (2020) reported that after carrying out
awareness campaigns with banners on food waste, there was

Table 1. Description of analyzed parameters for intake leftovers and clean leftovers.

INTAKE LEFTOVERS

CLEAN LEFTOVERS

Intake leftovers (kg) = Weight of food discarded - weight of wastebaskets % leftover = clean leftover x 100/weight of the meal distributed.

% Intake leftovers = weight of Intake leftovers x 100 / weight of meal
distributed.

Intake leftovers per capita: Intake leftovers per capita (kg) = weight of
leftovers/number of meals served

Number of people who could be fed with intake leftovers = Intake
leftovers/per capita consumption per meal

Number of people who could be fed with clean leftovers = Clean
leftovers/per capita consumption per meal
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a reduction from 9.05% to 4.49% of IL in a military FNU in
Sdo Paulo. In a medium-structure university FNU in Minas
Gerais, awareness actions among consumers and employee
training resulted in significant reductions, both for CL (from
2.77% to 1.2% per capita) and IL (from 8.68% to 6.20% per
capita) (Borges et al., 2019). In the central-west region, in an
institutional FNU in Anapolis, Machado et al. (2012) carried
out training and educational campaigns aimed at consumers
and observed a per capita reduction in food waste from 60.9 g
to 55.3 g (9% of reduction).

In addition to awareness campaigns and employee training,
one of the strategies for reducing waste at the FNUs is the
implementation of quality tools, such as the Toyota Production
System (TPS). According to Santos & Lanzillotti (2008), the TPS
model adapted for FNUs identified losses in the overproduction
of meals, thus avoiding excessive food waste.

Reducing food waste is critical to minimizing costs and
consequently increasing the profitability of FNUs. Gratéo et al.
(2016) evaluated the financial impact that waste causes in UPR -
Food Production Unit (average 350 meals/day) and what measures
can help to minimize these losses. According to the study, the
authors observed an average waste of 27.25 kg, resulting in a
financial loss of around R$ 1,852.20 per day. Another important
result was obtained by Soares et al. (2011), who found that the
monthly cost of CL represented approximately 80 to 108 Brazilian
minimum wage in a large FNU (18,000 meals) at a steel mill
in Ipatinga-MG. These results demonstrate the importance of
knowing the causes that result in waste and the implementation
of corrective measures, thereby minimizing these losses.

In addition to financial losses and, consequently, an increase
in costs at the FNUs, food waste has socio-environmental and
political impacts. According to Vaz (2006), the act of wasting
food would be the same as misplacing what can be used for the
benefit of another person, or company, or for their own use.

According to Table 2, a large number of people could be
fed with the food waste generated in Brazil. Massarollo et al.
(2019), after analyzing the amount of leftovers produced in a
small-sized FNU, reported that 16 people could be fed per day.
Canonico et al. (2014) reported that 320 people could be fed
weekly from the amount of waste (IL and CL) generated in a
popular restaurant in Maringa, every week. Barbara et al. (2019)
observed that the amount of leftovers and CL obtained from a
medium-sized FNU would feed 251 people in five days.

The issue of food waste is related not only to costs but
also to food security, especially with regard to the high rates of
waste associated with CL. According to Damiani et al. (2021),
the recovery of clean food leftovers results not only in reducing
harmful environmental impacts but also in fighting hunger, as
it can guarantee access to food for people who exist in social
vulnerability.

Asitisa national problem, as seen in Table 2, the implementation
of other mechanisms, such as public policies aimed at the use of
clean food leftovers, can be an excellent alternative to minimize
these losses, while simultaneously making people aware of food
waste. Within this context, Ordinary Law No. 14016/2020 was
recently sanctioned in Brazil, which provides for the fight
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against food waste and the donation of surplus food for human
consumption (Brasil, 2020). The law regulates the donation of
food, thus authorizing the FNUs and other establishments such
as bars, cafeterias, and restaurants to donate processed and fresh
food in addition to their CL. Thus, concurrently with the fight
against hunger, this law seeks to combat food waste. However,
some institutions and associations linked to food security and
food safety, in addition to professional regional councils, had
certain concerns related to the law guaranteeing food safety.
Recently, a joint note was released by the Sustainable Food and
Nutritional Security Council of Rio Grande do Sul (CONSEA-
RS), the Regional Council of Nutritionists of the Second Region
(CRN-2), the Associagdo Gaticha de Nutrigdo (AGAN), Emater/
RS-Ascar, and the Social Service of Commerce of Rio Grande
do Sul (SESC/RS), expressing certain disagreements to parts
of the law.

According to this note, the criteria in ART 1°, which
establishes the criteria for the conditions of the food to be
donated, are broad and poorly specified and do not guarantee
food safety or integrity, thus leaving room for the donation of
expired and poorly preserved foods. In addition, in ART 1°, food
with damaged packaging can be donated, which can compromise
the microbiological stability of these foods. In addition, the
note suggests that it is important to have clearer rules to avoid
damaging the health of the population that benefits from the
donations

Owing to the great relevance of this law in combating waste
and hunger, and its contradictions related to food safety, the
issue of food donation was included in the agenda of Anvisa’s
2021 Regulatory Agenda. This agenda aims to review and prepare
regulatory instruments, with the main objective of increasing
the sanitary safety of foods donated to the Brazilian population
through the publication of a regulatory instrument that presents
rules or guidelines for this activity. Furthermore, the establishment
of a clear regulatory framework will assist in the inspection of
the National Health Surveillance Service by creating a legal basis
and establishing guidelines for its performance.

4 Conclusion

This review article identified that FNUs generate high
amount of food waste in Brazil (both for IL and CL) in different
Brazilian regions. Nevertheless, awareness campaign including
both consumers and employees can be used to reduce the amount
of food wastage. In addition to these actions, measures such as
training and capacity building were also implemented, which
led to positive results in the different types of FNUs that were
analyzed. Therefore, a national awareness campaign against food
waste is necessary to highlight the importance of reducing food
waste and FNU costs.
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