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Abstract: The article deals with a relevant theme regarding problems related to food supply. The losses
accounted at production process and consumer food waste justify research on the subject. The purpose
of this paper is to explain food waste intention using the theory of planned behavior (TPB) as a theoretical
lens. In addition to measuring the influence of attitudes, social norms, and perceived behavioral control on
intention, additional constructs were introduced into the model. Affect, planning routines, food surplus,
and environmental concerns were incorporated to fit a logistic regression model, presenting the probability
of food waste occurrence as a proxy for the probability of intention to waste. An online questionnaire was
developed to collect data from consumers in the Midwest of Brazil. The sample consisted of 419 responses.
As a result, it was found that food waste occurred more in affluent households, fewer in number, better
categorized as “waste people” by family and friends, and less adept at reusing leftovers or saving food.
In general, the affective memory related to food corroborates the desire for an abundant table, making
waste acceptable. This information is useful for the construction of action plans, public and private, aimed at
behavioral changes related to waste.
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Resumo: O artigo trata de problemas relacionados ao abastecimento alimentar. As perdas do processo
produtivo e o desperdicio no consumo justificam a realizagdo de pesquisas no tema. O objetivo do artigo foi
explicar a inten¢do em desperdicar alimentos a luz da Teoria do Comportamento Planejado (TPB). Além da
medida da influéncia de atitudes, normas sociais e controle comportamental percebido sobre a intengdo,
construtos adicionais foram introduzidos no modelo. O afeto, o planejamento de rotina, o reuso de sobras
e as preocupag¢des ambientais foram incorporados para o ajuste de um modelo de regressado logistica,
apresentando a probabilidade de ocorrer desperdicio como proxy para a probabilidade da inten¢cdo em
desperdicar. A coleta de dados ocorreu com aplicagdo de questionario online junto a consumidores do
Centro Oeste brasileiro. A amostra constituiu de 419 respostas. Como resultado, constatou-se que o
desperdicio aconteceu mais nos domicilios abastados, menos numerosos, melhor categorizados como
“desperdi¢Bes” pela familia/amigos e menos habeis em reutilizar sobras ou guardar comidas. De modo
geral, a memoria afetiva do alimento corrobora o desejo por mesa farta, tornando o desperdicio aceitavel.
Essas informac8es sdo Uteis para a construgdo de planos de agdo, publico e privados, visando mudancgas de
comportamento relacionadas ao desperdicio.

Palavras-chave: perda de alimentos, comportamento do consumidor, regressao logistica.

1. Introduction

Due to Brazil's leading role in food production and distribution, in the last fifty years, our
country has become an agro-industrial power. Increased productivity with attention to socio-
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environmental factors is a response to the demands of consumers and civil society regarding
health and climate issues, as well as an effort to meet the Sustainable Development Goals
(SDG). Nowadays, and even more so soon, the challenges to food supply for the growing world
population will be closely related to the vulnerability and dangers of production founded
on unsustainable bases. In the last ten years, policies (ABC Plan - Plan for Adaptation and
Low Carbon Emission in Agriculture) and national programs have been implemented so that
technologies that promote low-carbon agriculture and livestock were disseminated in part
of Brazilian production units, making advances in productivity, and reducing greenhouse gas
emissions (Cuadra et al., 2020). An example of these programs contributing to the reduction
of greenhouse gases, with different expressivities among Brazilian regions, is the recovery
of degraded pastures (Parente et al., 2019; Veloso et al., 2020) and the crop-livestock-forest
integration systems (Leite et al., 2023; Reis et al., 2021).

However, a great controversy remains that must be addressed. Although agri-food production
systems have proven to be more efficient over the years, a considerable part of the food that
is produced is lost along the production chain and wasted during consumption. Technological
solutions, in addition to public policies and education and communication actions to encourage
a change in behavior are among the solutions to reduce losses that occur in the production,
storage, packaging, and transport phases, while waste occurs in retail and in the act of
consumption (Sarkar et al., 2022; Yadav et al., 2022; Ardekani et al., 2023).

Food waste in developed and developing countries varies in quantity and origin. Losses due to
inefficient logistics, failures in the cold chain and management systems are more characteristic
of developing countries. Wealthier countries suffer an annual loss of $680 billion from food
loss and waste. As for the poorest countries, they lose $310 billion (Food and Agriculture
Organization of the United Nations, 2017)".

According to United Nations Food and Agriculture Organization (Food and Agriculture
Organization of the United Nations, 2021), 14% of the food produced in the world was lost and
approximately 930 million tons is wasted annually (61% in households, 26% in Food Service
and 13% in retail) (Capgemini, 2022).

In order to combat this waste, we could mention some international experiences aimed at
preventing and reducing food waste. As stated in Melo et. al (2018), in the United States there
is a tax reduction for food donations, in Canada the focus is on education to reduce food
dumped in landfills, in the United Kingdom and Ireland a programme limits the amount of
food that can go to landfill, in France there is a ban on disposing of what is fit for consumption
and in Italy there are actions to recycle food waste and encourage the donation of surpluses.
In Brazil, there are initiatives by public and private food banks to dispose of discarded food
that has no commercial value. However, interesting analyses are presented in various chapters
of Melo et al. (2018) regarding the challenges of governance and the effectiveness of these
initiatives. One of the main obstacles in the fight against waste is its conceptualisation and the
multiplicity of factors and problems involved in the act.

In addition to the environmental issues, attention should be drawn to the impact caused
by the tons of food deposited in the environment, causing an overload of natural resources.
It should also be remembered that the damage to nature doubles, considering the many
hectares of land and millions of cubic meters of water used needlessly to produce all the food
that ends up being discarded every year. The fact that the habit of discarding food is often
disassociated from the use of natural resources needed for its production is noteworthy. Waste

! Other interesting information can be found at Reflect. Rethink. Reconsider. Why food waste is everybody's problem
- Capgemini Research Institute 2022 (Capgemini, 2022).
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reduction with the promotion of correct disposal, information campaigns and investment in
waste treatment would promote sustainability in food systems and encourage individuals to
behave more consciously and proactively with regard to the environment (Wakefield & Axon,
2020; Canto et al., 2021; Sharma et al., 2021; Varese et al., 2023).

Waste is known to cause food insecurity and make natural resources more vulnerable,
in addition to negatively contributing to climate change. Combating waste promotes social,
environmental and economic sustainability. However, for the world to record advances in
the reduction of food waste, especially food consumed at home, the act of wasting cannot be
thought of rationally, because it reflects cultural ways of eating.

According to Alexander et al. (2013), one finds a reflection on the different reasons why
waste happens. Depending on the perspective, be it economic, political, or cultural, the view
on waste and those responsible for it changes. The authors, focusing on wealthier Western
cultures, recall retail offerings, large and promotional packages, and lack of skill in dealing with
leftovers, direct the focus of the waste problem to the behavior of households. With this, they
mentioned environmental protection policies in the United States and the United Kingdom,
aimed at reducing the disposal of discarded food in landfills. However, it is from the perspective
of waste culture that Alexander et al. (2013), citing sociologists and anthropologists, dissertate
on social reasons and gives other meanings to waste. Abundance is a synonym for power, for
differentiation. The display of excess explains social relationships, and marks festive moments,
customs, and class positions. Moreover, the authors point out that the advance of waste
treatment technologies, as a response to the most current rules of food hygiene, the short shelf
life of what is perishable, and the campaigns for more sustainable lifestyles, generate even
more waste and confirm the defenses of Evans & Abrahamse (2009), Reynolds et al. (2019).
All societies are manifested through codes, and the act of eating is one of the most striking.
In Brazil, Matta (1984) explained that the moral ramifications of the food code determine not
only society’s relationship with food, but express gender relations, the use of space for preparing
and handling food, the use of time dedicated to preparation and consumption, the different
concerns related to food as well as their contradictions. Food defines identities, styles and ways
of behaving. As it is an affective and complex code, for Brazilians, food is culturally appreciated
and highly valued when the table is large, plentiful, joyful and harmonious (Matta, 1984).

Regarding the logic of disposal, it is worth highlighting the work of Barbosa & Campbell
(2006) and her analyses as to what is determined proper and not proper for the consumption
of Brazilians. These definitions are representative of values that explain different consumption
modes among social classes. The author explains that even the way people handle food in a
retail store is rich in a value system that endorses the abundance of food production in the
country, the choice for the perfect appearance of food, and the purchasing power of individuals.

Considering the complexity that involves the theme and the frontiers of analysis of the food system,
what this article intends is to present an approach related to the study of the intentions that lead to
waste. Theory of Planned Behavior (TPB) was our theoretical lens (Ajzen, 2015). Investigations into
food waste intentions was conducted with 419 consumers living in the Midwest region of Brazil.
More details about the sample can be found in the methodology. The aim was to measure to what
extent intentions can be weakened or strengthened by the traditional constructs of the Theory
of Planned Behavior (attitude, social norms and perceived behavioral control). Furthermore, with
the intention of exploring further the affective dimension in intention, additional variables were
incorporated into the model to test whether they would have predictive validity regarding wasteful
behavior or contrary to it. For this purpose, the data processing technique that was employed was
logistic regression (Logit), since it allows the probability of food waste to be modeled.
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2. Theoretical Foundation

For a better understanding of which factors generate behaviors that trigger food waste, one
of the possible theoretical paths is to study intentions. According to Ajzen (1991, 2015), our
behaviors derive from some prior influences, such as attitudes towards a certain action, social
norms regarding that action and a person’s knowledge and ability to perform it. The intention
that leads to a certain behavior is determined by three types of beliefs: behavioral beliefs,
referring to positive and negative perceived outcomes of the behavior and the subjective
evaluation of these outcomes; normative beliefs, referring to the perceived expectations and
behaviors of important individuals or groups that are considered as references, in addition to
the personal motivation to comply with their references; and control beliefs, referring to the
perceived presence of factors that can influence the capacity of an individual to perform the
behavior, along with the perception that these factors can facilitate or interfere in behavioral
fulfillment. In general, explained that the stronger the intention to engage in a behavior, the
most likely its fulfillment must be.

According to the Theory of Planned Behavior (TPB), attitudes are formed by three components,
cognitive, affective and conative. Individuals’ attitudes are representative of their beliefs and
values (Ajzen, 2015). Thus, considering the theme of food waste, a consumer’s attitude should
reveal the extent to which he considers this behavior positive or negative, declaring himself
favorable or unfavorable towards the act of wasting. In relation to social norms (injunctive
or descriptive), what is evaluated is the effect of social pressure on an individual's behavior
(Ajzen, 1991, 2015). What do those | care about want/expect me to do about my food waste
behavior (injunctive norms)? What do those | consider important to me do about food waste
(descriptive standards)? Finally, perceived behavioral control reveals how much an individual's
assessment of declaring himself more or less capable of behaving in a given way influences
his intention and the behavior itself.

A good summary of the TPB is whether an individual feels favorable towards a certain action,
believing that important people would approve of this behavior. Furthermore, if he felt safe in
carrying it out, a positive intention would be triggered. The TPB model allows us to understand
which factors most strongly predict a certain behavior based on the study of intentions.
The stronger the intention to engage in a behavior, the more likely it is that an individual will
act (Graham-Rowe et al., 2015; Ananda et al., 2023).

As already stated, behavior change is a complex process that is dependent on understanding
values, individual and collective beliefs, as well as judgment regarding how difficult it is for
an individual to perform an action. For the specific case of this article, we are interested in
measuring which of the TPB constructs can significantly predict the intention of Brazilians
regarding the act of not wasting food. Access to this information will also allow us to identify
individual barriers that discourage changes in behavior.

Motivated by this research question, authors from all over the world have studied multiple
influences concerning the intention to waste food at the consumption level (Stefan et al.,
2013; Graham-Rowe et al., 2015; Russell et al., 2017). Through this research, they have gained
a better understanding of beliefs related to the act of throwing food away, the types of social
pressure that lead consumers to act differently to a greater or lesser extent, in addition to the
difficulties and facilities that are declared with regard to behaving in a way that avoids waste.
Behavior change is a complex process, dependent on learning and personal involvement in
a given topic. Therefore, studies have incorporated additional constructs such as affection,
guilt (Porpino et al.,, 2015; Aktas et al., 2018; La Barbera et al, 2022), routine planning (Stancu
& Lahteenmaki, 2022; Flanagan & Priyadarshini, 2021), consumption of leftovers (Stancu &
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Lahteenmaki, 2022; Aktas et al., 2018; Flanagan & Priyadarshini, 2021) and environmental
concerns (Chen, 2019; Ng et al., 2021; Oliveira Costa et al., 2022) to measure how these additional
factors might affect intention to act, a direct antecedent of human behavior.

To enrich the discussion, we incorporated affective factors and others related to individuals’
attitudes towards environmental responsibility regarding food and the act of wasting it into the
original TPB model. The inclusion of affective factors in TPB models to measure their influence
on intention and behavior is required by the literature (Porpino et al., 2015; Aktas et al., 2018).
There is a lack of research proving that affective and emotional factors play a role in shaping
individual intentions to reduce food waste. These incorporations of constructs provide a better
understanding and lend incremental validity to the original TPB model (La Barbera et al., 2022).

Inthe work by La Barbera et al. (2022), social emotions were considered predictors of intention
and wasteful behavior. The role of Good Provider Norms in the TPB framework was discussed.
Buying and making extra food, satisfying individuals' specific food desires in a household are
actions present in the field of affection that inhibit intentions and behaviors to reduce waste,
also impacting attitudes, subjective norms and perceived behavioral control.

Positive attitudes generate strong intentions to act in a certain way (Ajzen, 2015). When
consumers declare that they feel bad about wasting, generating crises of conscience, they
demonstrate concerns about the topic and prove the positive effect of attitudes on intentions
(Blesic¢ et al., 2021).

In the environmental field, emotions also show contrary attitudes regarding the adverse effects
of waste (controversy regarding the volume of food produced and the number of people who
still go hungry in the world, misuse of natural resources and harmful climate effects). However,
works conducted in different cultures have shown that although attitudes and injunctive norms
positively affect intentions to waste less food, individual beliefs about the doubt of executing
specific behaviors to combat waste contribute negatively to this action (Chen, 2019; Ng et al.,
2021). Thus, despite awareness of the problem and being emotionally touched by the cause
of waste, feelings of inability or the difficulty involved in carrying out actions such as reducing
portions served at meals, reusing food, consuming leftovers, planning shopping routines and
even the separation of organic waste generated by households undermine intentions to engage
in more responsible behavior to stop waste.

We know that reducing the tons of wasted food is crucial for a fairer and more environmentally
friendly society and food systems. In households, addressing wasteful actions must be
considered a multivariate problem, influenced by individuals’ economic, social, environmental
and psychological variables. This justifies academic interest in researching human actions
regarding waste based on models that allow the measurement of these multiple factors.

3. Methodology

To collect the necessary data to assess food waste in Brazilian households, an online
qguestionnaire was applied (Google Forms) to numerous consumers in the Midwest region of
Brazil. Agribusiness is the main economic activity in the region, with emphasis on agroindustry
and agricultural production. The region is a leader in the supply of raw materials for food
industries in Brazil and abroad, mainly meat, soy, cotton, corn, sugar cane and rice.

The data sample consisted of information from 419 completed questionnaires considered
valid for analysis. The collection method is characterized as non-probability sampling through
reference chains known as “snow ball” (Vinuto, 2014; Morettin & Bussab, 2017). It should be
noted that this research did not rely on any funding for data collection.
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The sample size was estimated by the methodology proposed by Gil (1987). According to
the author, for statistically infinite samples (above 100 thousand observations), this number
depends on the percentage with which the phenomenon occurs (p), its complement (q), the
maximum error allowed (e) and the confidence level chosen (o), expressed in numbers of
standard deviations. Thus, the sample size (n) is given by the Equation 1:

2
O~ X pX
pOXPxd

2 (M

e

We adopted the metrics proposed by Pinheiro et al. (2003), of two standard deviations as
confidence level and maximum permissible error (e) of 5%. For the probability of occurrence
of the event “p”, 0.6 was adopted because, in the year 2022 (the sample collection),
13,359 undergraduate students of all courses studied at the Campo Grande campus (UFMS),
out of a total of 22,272 students from all UFMS campuses (Universidade Federal de Mato
Grosso do Sul, 2023). Consequently, “q” corresponds to 0.4. Therefore, the equation results
in 384 individuals, and 419 individuals were collected for this study (considering an increase
of about 10% over the calculated sample size).All the information allowed us to gain a better
understanding of the respondents’ intentions regarding food waste and segment the sample
according to their sociodemographic and economic characteristics. With this information, a
logistic regression model was fitted, presenting the likelihood of the occurrence of food waste
as a proxy for the probability of intention to waste food.

3.1 Theoretical Model

Logistic regression, or Logit, is used as non-linear models specifically projected for binary
dependent variables. This regression makes it possible to estimate the probability of the
occurrence of a certain event given a set of explanatory variables (Stock & Watson, 2004). This
model aims to understand the differences between certain groups and the probability of an
individual or group belonging to a certain category (Ulkhaq et al., 2018).

Thus, to model the probability of the occurrence of food waste, the Logit model was used,
since the dependent variable (Y) can assume values 0 and 1. It was assumed that the selected
(explanatory) variables can influence the occurrence of the “waste” or “non-waste” of food by
the respondents. In this way, if an individual presents food waste, Y assumes the value one,
and assumes zero otherwise.

The individuals' responses regarding how much food (leftovers from lunch and dinner) was
discarded in a normal week was used as a measure. If an individual responded that leftovers
represented less than 10% of waste, the dependent variable Y assumed the value of zero. If the
individual responded that leftovers accounted for 10% or more of waste, Y assumed the value
of 1, inferring the occurrence of waste?.

Generically, a binary response model of a population with multiple regressors can be
represented as Equation 2 below (Maddala, 2002):

P(Y =1)IXy, Xp,... Xk, ) =G(Bo +B1Xs +B2Xp +...+ B X ) (2)

which can be written as Equation 3, as follows:

2 We chose to consider as waste everything that refers to the estimate of the volume declared by the consumer regarding
the disposal of food from the main meals in a household. The value above 10% (Y=1) has as reference the work of
Kymaldinen et al. (2021).
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P(Y =1)}x)=G(By +xB)=G(q) 3)
With =B +B1X; +B2X5 +...+ B X).

where the variables X, explain the binary dependent variable Y, which assumes values
between zero and one. Thus, 0<G(q)<1 for all real numbers g.

Several non-linear functions have been suggested for the G(.) function to ensure that the
probabilities are between zero and one. In the present study, Logit regression was considered, which
uses the logistic distribution function as G(q), expressed as Equation 4, below (Wooldridge, 2010):

ed

G(a)=P(¥=1)= et (4)

The estimation of the parameters By. B;-..Bx, according to Torres-Reyna (2014), is made from
the dataset using the maximum likelihood method, in which a combination of coefficients that
maximizes the probability of the sample being observed is found.

Attention should be paid to the fact that, in non-linear models, the estimated coefficient
is not equivalent to the marginal effect (MgE) of the dependent variable on the likelihood of
an individual presenting waste, in other words aP(Y:%( will not directly be p as in the linear
regression. Thus, according to Maddala (2002), the marginal effect will be given by Equation 5:

ep(y=1)/ . ¢
Vi (5)

(1+e‘4)2

In other words, by multiplying the estimated coefficient p with the density function of the
ed

logistic distribution (1 +eq)2 . The R program software is used to fit the models (R Core Team, 2022).

The process of fitting the model initially included the following explanatory variables:
Group 1 of the individuals' characterization variables: schooling, gender, marital status, age,
family income and number of children;

Group 2 of variables with characteristics related to the interviewees' attitudes, to injunctive

norms and perceived behavioral control;

Group 3 of variables associated with the individuals’ relationships of affection with family

meals and attitudes towards the environment regarding food waste.

These variables made up the two final models of this work, defined as the Original Model
(containing explanatory variables from Groups 1 and 2) and the Expanded Model (containing
variables from Groups 1, 2 and 3).

However, given the statistical fit criteria (such as evaluation of the Akaike Information
Criterion - AIC and use of the stepwise algorithm), the final empirical model that was estimated
presented a lower number of these initially considered variables. It should be noted that,
although the empirical model presented fewer explanatory variables, this did not compromise
the analysis conducted for this study, which achieved its main goal.

3.2 Empirical Model

In accordance with the aforementioned theoretical specifications on the logit model, the
fitted empirical model (final model) is presented in Equation 6:
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P(Y =1)}x)=G(By +xB)=G(q) (6)
where G(q) is given by Equation 7:
Y = Bo+BiXy +B2Xn +B3X3 +...+B2Xpp +uy (7)

with Y being the binary variable, where Y=1 characterizes the occurrence of food waste, while
Y=0 indicates the non-occurrence.

As mentioned, the Y variable was defined based on the responses of individuals who declared
that they discarded 10% or more of their lunch and dinner leftovers. In this case, Y assumed
the value 1, and zero when these surpluses corresponded to less than 10%.

Bo,B1> B2. B3.--.B12 are the estimated parameters of the model (coefficients);

X, is equivalent to the gender binary variable, where x,=1 corresponds to female individuals;
X; assumes a value of zero for male individuals. In the empirical model, we will refer to this
variable as “GENDER";

X, is equivalent to the binary variable where X;,=1 corresponds to individuals who have a child
or children. x, assumes a value of zero for individuals who have no children. In the empirical
model, we will refer to this variable as "CHILDREN";

X3 is equivalent to the binary variable where X;,=1 corresponds to individuals with income of
fifteen thousand reais or more. x5 assumes a value of zero for individuals with income lower
than fifteen thousand reais. In the empirical model, we will refer to this variable as “INCOME";
X4is equivalent to a score of 1 to 73 assigned by the individuals regarding the following statement:
“To me, making more food than necessary is an act of great generosity”. In the empirical model,
we will refer to this variable as “ATTITUDE";

X5 is equivalent to the mean of scores ranging from 1 to 7' assigned by the respondents
concerning to four statements: A1: “My friends think that at our house we waste a lot of
food"”; A2: “My family members think that in our house a lot of food is wasted”; A3: “My family
members think that we should not consume leftovers”; and A4: “My family members think that
we should not rethink the amount of food that we buy”. In the empirical model, we will refer
to this variable as “INJUNCTIVE";

X IS equivalent to the mean score ranging from 1 to 7' assigned by the respondents to three
statements: A1: “l find it very difficult to change the behavior of the people in my house with
regard to the amount of food that is thrown away”; A2: “I think it is very difficult to store food
because | never know whether it should be kept in plastic or glass containers”; and A3: “l find
it very difficult to store some kinds of food because certain foodstuffs cannot be refrigerated
and then reheated, so it is better to throw these leftovers away”. In the empirical model, we
will refer to this variable as “PBC” (Perceived Behavioral Control);

X~ is equivalent to the mean score ranging from 1 to 7' assigned by the respondents to three
statements: A1: “My memory of family meals is of abundance, with several dishes to suit all tastes
and with leftovers”; A2: “The children in my house always choose what they want to eat”; and A3:
“At home, my mother always thought of buying finger food or other kinds of snacks that children
were happy to eat before meals”. In the empirical model, we will refer to this variable as “AFFECTIVE".
Xsg is equivalent to the mean score ranging from 1 to 74 assigned by the respondents to the
following statement: “In my opinion, overburdening the environment with food thatis normally

3 According to the Likert scale: (1) | totally disagree; (2) | partly disagree; (3) | disagree; (4) | neither disagree nor agree;
(5) I agree; (6) | partly agree; (7) | fully agree.

4 According to the scale: (1) Extremely Negative Attitude (ENA); (2) Partly Negative Attitude (PNA); (3) Negative Attitude
(NA); (4) Neither a Negative nor a Positive Attitude (MMPA); (5) Partly Positive Attitude (PPA); (6) Positive Attitude (PA);
(7) Extremely Positive Attitude (EPA).
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thrown away in my house is an attitude with which...". In the empirical model, we will refer to
this variable as “ENVIRONMENTAL".
u, refers to the stochastic error term.

It should be highlighted that the data referring to the variables in the model (dependent
and explanatory) were obtained through an electronic questionnaire. The analyses of the
model were based on the marginal effect of the coefficients of the explanatory variables on
the dependent variable.

4. Results and Discussion

4.1 Respondent’s profile

The Table 1 contains the main results. Our sample is mostly female, young (18-29 years old),
single, university students, and without children. Regarding income, the majority have salaries
higher than three minimum wages.

The number of respondents is relatively aligned with the UFMS population, about gender
and age group. Other categories were not possible to compare due to the unavailability of data
on the university population at UFMS, specifically on the Campo Grande campus.

Table 1. Respondents’ Profile®

UFMS UFMS Campo Grande
(OIS ROTEETS () Population (%) Population (%)
Male 40.3 459 50.7
Female 59.7 54.1 49.3
Respondents UFMS UFMS Campo Grande
Age group . .
(%) Population (%) Population (%)

18 - 29 years old 58.9 80.9 81.5

30 - 50 years old 24.8 171 16.3
51-70 year old 16.2 2.0 2.2

Up to minimum wage 11.0

Between 1 and 3 minimum wages 35.6

Between 3 and 12 minimum wages 45.3

Above 12 minimum wages 8.1

Elementary School (incomplete+completed) 6.0

High School (incomplete+completed) 22.7

College/University (incomplete+completed) 53.0

Postgraduate (incomplete+completed) 18.4

Marital status Respondents (%)

Single 60.1

Married 329

Divorced 4.8

Widowed 1.7

Number of children Respondents (%)

0 62.5

1 12.6

2 14.8

3 6.2

4 1.7

Above 4 2.1

Source: data search (2022). *UFMS (2023); **Minimum wage of R$1,212 is equivalent to US$214.89 (1 USD = 5.05595, April 2023).

5 Source: Universidade Federal de Mato Grosso do Sul (2023).
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The results obtained from the fit of the Logit model for the original model are presented in
Table 2. For the expanded model, the results are shown in Table 3. It should be noted that other
models were estimated considering the presence of other variables mentioned in the previous
section. Using the “stepwise” method and with the help of the lowest value for the AIC, the model
with the best statistical fit presented here was defined for both cases: original and expanded.

The “Stepwise”® method aims to aid the selection of the variables that are important to the
model and uses the AIC to combine the variables from the different simulated models to select
the one with the best fit. The lower the AIC, the better the fit of the model (Wooldridge, 2009;
Hair-Junior et al., 2009). The AIC is calculated using Equation 8:

AIC = —2log(Lp)+2[(p+1)+1] (8)

where Lp is the maximum likelihood function and p is the number of explanatory variables in
the model.
The results of the Original Model are presented in Table 2, below.

Table 2. Estimates of the coefficients of the Logit Model and respective values of the marginal
effects - original model

Variables Coefficients Standard Error p-value® MgE*
Intercept -4.1961 0.6126 0.0000*** -
Income 0.9726 0.3961 0.0140** 0.2257
Gender 0.3424 0.2350 0.1450 s 0.0690
Children -0.6884 0.2439 0.0047*** -0.1361
Attitude 0.1402 0.0571 0.0143** 0.0288
Injunctive 0.4962 0.1391 0.0003*** 0.1023
PBC 0.3615 0.0915 0.0000*** 0.0745
N 419
AlC 478.77
Mc Fadden 0.1124
(Pseudo-R?)

Cox-Snell 0.1311
(Pseudo-R?)
NagelKerke 0.1838

(Pseudo-R?)

**% % *indicates significance of 1%, 5% and 10%, respectively; ™ not significant (significance higher than 10%); * Marginal
Effects (MgE). & p-value of the Wald test for the explanatory variables; n corresponds to the size of the data sample.

Source: research data.

The premise of interpreting only the marginal effects of the coefficients that showed significance
below 10% was adopted. Thus, regarding the “INCOME" variable, the fact that individuals have
a high income (over 15,000 reais or over 2,862 dollar) increases the probability of food waste
by approximately 22.57%. It is necessary to evaluate the possibility of this high-income group
becoming discretionary, as the individuals in the sample indicated the possibility of high income
resulting in excessive consumption, leading to waste.

It should be mentioned that the coefficient of the “GENDER” variable was not analyzed
because it showed a significance level greater than 10%. Despite a non-significant coefficient
at 10%, the inclusion of this variable was necessary as it allowed a better fit of the final model.

& For further details on the Stepwise methodology, see Chambers et al. (1992), in R Documentation (package ‘stats’
version 4.1.1 “Choose a model by AIC in a Stepwise Algorithm”).
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Regarding the “CHILDREN" variable, the fact that individuals have children reduces the
probability of food waste by approximately 13.61%.

Regarding the “ATTITUDE" variable, there is an indication of an increase in the probability
of food waste of 2.88% when there is a higher level of agreement with the statement “To me,
making more food than necessary is an act of great generosity”.

Considering the “INJUNCTIVE"” variable, which represents the mean of the scores of four
statements, there is an increase of approximately 10.23% in the probability of food waste,
when the value is higher. Therefore, the more the individuals' friends and family members
point out that a lot of food is wasted in the household, the greater the probability of that
household wasting food.

Regarding the mean scores of the three statements referring to the “PBC” variable, when its
value is higher, there is an increase of 7.45% in the probability of food waste. Thus, the more
difficult it is to manage and store leftovers, the greater the likelihood of waste.

Finally, it should be noted that one way to assess the fit of the logistic regression to the
data is the use of indicators known as Pseudo-R-Squared values. They play a role similar to
that of the R-square (coefficient of determination) in linear regression, that is, they represent
the proportion of variation occurring in the dependent variable that is explained by the model
(Hair-Junior et al., 2009). According to the authors, these values can also be used to compare
the performance of competing models between two equally valid logistic equations. Therefore,
preference should be given to the one with the highest Pseudo-R2. In choosing the most robust
model, this criterion was adopted, in addition to the AIC and stepwise criteria (see Table 2).

The results of the Expanded Model are presented in Table 3, below.

Table 3. Estimates of the coefficients of the Logit Model and respective values of the marginal
effects - EXTRA Model

Variables Coefficients Standard Error p-value* MgE#
Intercept -4.4417 0.6355 0.0000*** -
Income 1.0862 0.4043 0.0072%*** 0.2532
Gender 0.4137 0.2413 0.0864 * 0.0834
Children -0.7149 0.2457 0.0036*** -0.1407
Injunctive 0.4790 0.1408 0.0006*** 0.0984
PBC 0.3262 0.0930 0.0004*** 0.0670
Affective 0.2357 0.0795 0.0030%*** 0.0484
Environmental 0.0719 0.0861 0.4033"s 0.0147
N 419
AIC 476.73
Mc Fadden (Pseudo-R?) 0.1201
Cox-Snell (Pseudo-R?) 0.1394
NagelKerke (Pseudo-R?) 0.1955

**% % *indicates significance of 1%, 5% and 10%, respectively; " not significant (significance higher than 10%); * Marginal
Effects (MgE). & p-value of the Wald test for the explanatory variables; n corresponds to the size of the data sample.

Source: Research data.

In this model, the premise of interpreting only the marginal effects of the coefficients that
showed significance below 10% was also followed. Therefore, regarding the “INCOME" variable,
the fact that the individuals have a high income (above 15,000 reais or above 2,862) increases
the probability of food waste by approximately 25.32%.

Considering the “"GENDER" variable, it was observed that the probability of an individual
wasting food increases by 8.34% when individuals declare themselves to be female.

Regarding the variable “CHILDREN", the fact that individuals have children reduces the
probability of food waste by approximately 14.07%.
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The variable “INJUNCTIVE", which represents the mean scores of four statements, indicates
an increase of approximately 9.84% in the likelihood of food waste, as its value increases.
Therefore, the more that friends and family members of individuals point out that a lot of food
is wasted at home, the greater the probability of food waste.

Regarding the mean scores of the three statements referring to the “PBC” variable, when
the value is higher, the probability of food waste increases by 6.70%. The more the individual
finds it difficult to manage and store leftovers, the greater the likelihood of waste.

Regarding the mean scores of three statements concerning the “AFFECTIVE" variable, when
the value is higher, there is an increase of 4.84% in the probability of food waste. Thus, the
greater the affective memory and desire to please family members with food, the more likely
it is that the individual will waste it.

In the Expanded model, fits under the AIC and stepwise criteria revealed a model without
the ATTITUDE variable. In a way, its inclusion could point out results correlated with those
identified by the “AFFECTIVE" variable.

It should be mentioned that the coefficient of the “ENVIRONMENTAL" variable was not analyzed
because its significance level was higher than 10%. Despite its coefficient not being significant
at 10%, the inclusion of this variable was necessary because it allowed a better fit of the final
model. It should also be highlighted that the fact that the coefficient was not significant does
not imply that it has little relevance when it comes to explaining food waste.

Therefore, the question is: to what extent does declared concern for the environment compare
with the percentage of food that an individual claims to waste at home? On the other hand, the
declared percentage of waste indicates a relationship with an affective memory related to food
and the desire to please family members with food. It was also evident that, considering the
study sample, food waste occurs more in wealthy households, with fewer people, where it is
better categorized as “waste” by family and friends and where people are less skilled at reusing
leftovers or storing food in the refrigerator. This information is very useful for building action
plans, both public and private, with the intention of changing behavior related to waste. It is
known that what goes to waste has a social, environmental and economic impact. However,
the same impact can be relativized when the affective aspect s called into question. At a large,
plentiful, cheerful and harmonious table, what goes to waste can be considered acceptable.

Regarding the predicted values with the estimated model, compared with the observed
values, the percentage of agreement of the model (success rate) is approximately 74.46%,
which can be considered a good fit (Pino, 2007).

The descriptive statistics of the variables of the two empirical models (Original and Expanded)
are shown in Table 4, below.

Table 4. Descriptive statistics of the variables used in the two fitted models (Original and Expanded).

Descriptive Statistics

Variables

Median Maximum Minimum
Income* 0 0.0810 1 0
Gender* 1 0.5967 1 0
Children* 0 0.3747 1 0
Attitude** 4 3.7780 7 1
Injunctive** 3.5 3.3230 5.8 1
PBC** 3 3.0430 6.7 1
Affective** 3 3.1730 1
Environmental** 1 1.9700 7 1

*Binary variables; **Quantitative variable (integer values referring to scores).
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For the binary variables, 59.67% of the sample identified as female, 37.47% of the individuals
had children, and 8.10% of the sample were high-income individuals, with income of over
15,000 reais.

5. Conclusions

In this work, intention related to food waste was used to measure how much intention can
be weakened or strengthened by the traditional constructs of the Theory of Planned Behavior
(attitude, social norms and perceived behavioral control). To enrich the discussion, the affective
and environmental dimensions were explored in an expanded model. The data processing
technique that was employed was logistic regression. Having been conducted on a sample
in the Brazilian Midwest. How people think about food is a determinant of the relationship
between individuals and food disposal. Valuing a large, plentiful, cheerful and harmonious
table minimizes the social, environmental and economic problem of waste. The act of “throwing
away"” is endorsed by hedonism.

Regarding the characteristics of the Brazilian individuals in the sample, it was possible to
observe that high income canincrease food waste. There is evidence to investigate the possibility
that this high-income range (15,000 reais/2,862 dollar) becomes discretionary for individuals,
since it can lead to excessive and even superfluous food consumption, subject to waste. This
constitutes a theme for research.

It is noteworthy that there is a lack of public policies to combat food waste in the domestic
environmentin Brazil. Itis necessary to stimulate consumer education actions so that they can
make better choices in the acquisition, storage, preparation, consumption, and disposal of food.

Although it is a limitation of this study, this factor does not disqualify the sample; rather, it
provides notes about this characteristic for future related work.
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