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Abstract

Food waste is one of our planet's most critical issues, as it is directly linked to food security, resource
depletion, greenhouse gas emissions, and, more generally, environmental issues that require
immediate solutions. This issue occurs at all stages of the food value chain; however, households are
the main link in waste production. The present research aims to investigate the main factors that
influence households' behaviors regarding food waste and how they can be utilized to develop
sustainable practices to avoid environmental impacts. For this purpose, six research hypotheses were
investigated, associated with consumers' knowledge of environmental and food waste issues,
awareness concerning the community in which they live, emotions about their actions, and social and
economic status issues. A structured questionnaire was addressed to a sample of 870 people in a
Greek region to gather quantitative data that were analyzed through factor and path analyses. The
results indicated that education and proper information on environmental issues, ways to reduce
waste, and impacts on the environment and the economy significantly correlate to consumer
behaviors in food waste.
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1. Introduction

Food waste is one of the most contemporary problems of our time, and it has social, ethical, and
environmental repercussions. Combined with the issues of climate change and food insecurity that
we inevitably experience, it is among the priorities of the European Union countries [1] and the
United Nations [2,3]. Every year, 1.3 billion tons of food intended for human consumption are thrown
away, reaching approximately 33% of global food production. In this waste, we should also include
the significant environmental impacts accompanying these foods' processing since their production
processes are highly resource-intensive and the losses are substantial [4]. The most critical
environmental impacts are greenhouse gas emissions, water and air pollution, and deforestation,
observed at all food processing stages. Food waste and food loss (FLW) occur throughout the food
value chain until final consumption and are two concepts that are differentiated [4-10]. Food waste
(FW) results from food losses at the last stage of the value chain when the food is in the hands of the
consumer, while food loss (FL) occurs at all stages of the value chain before reaching households.
These stages incorporate agricultural production, transportation, product processing, and storage
and distribution [11].

FW is inextricably linked to the social profile of consumers and their habits. More important
than these are their economic profile, their knowledge of food management issues, their preferences,
and how much they are aware of the environment [12,13]. The intense urbanization that we have
experienced in recent years has resulted in decentralization and population growth in cities. This
phenomenon, combined with the increase in household incomes, inevitably leads to increased
purchases of goods. The increase in the consumption of goods also includes the increase in the
purchase of more food as a necessity. As a result, households produce more waste, which naturally
provides food.
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According to the Food and Agriculture Organization, 61% of food losses are wasted by
households, which is estimated to reach approximately 79 kg of food per consumer [12-14]. Food
waste also increases losses in water and other energy resources as an integral part of their production
and processing. So, we immediately understand the benefits of reducing overall food losses, which
will reduce per capita greenhouse gas (GHG) emissions at all supply chain stages. It is worth
mentioning that the consequences of reducing food waste will also have benefits on the issue of
climate change [15]. According to research, total food losses contribute to 8% of greenhouse gas
emissions and occupy 30% of global agricultural land, which receives all the cultivation care. Still, in
the end, these products end up in the trash [16].

One of the most important issues in reducing FLW is the achievement of the United Nations
(UN) Sustainable Development Goals, as the sustainability of our planet is threatened [17,18].
Knowing all the impacts that the issue of FW has on resource management as well as on important
sustainability issues, all 193 UN members have included in their agenda with an implementation
plan in 2030 the “Responsible Production and Consumption” in the context of achieving Sustainable
Development Goal (SDG) 12 [19,20]. The realization of this goal requires planning and discipline in
sustainable agricultural production processes and the implementation of circular economy methods
[21], as well as urging governments to reconsider all processes of the value chain of products from
cultivation to distribution to reduce food losses by half by 2030 [22]. A consequence of the above is
the obligation of UN member states to commit to implementing what is required for sustainable rural
development and sustainable utilization of all food losses [23,24].

In this article, we shed light on the factors that contribute to the behavior of consumers, who are
the final managers of the most considerable quantities of food wasted. The research approach
concerns consumer perceptions of food management, organization, consumer behavior,
environmental knowledge, and impacts. The consumer profile is essential, with its economic and
social aspects being more critical. Our main goal is to highlight the main factors that influence
consumer behaviors on the issue of food waste and, through these factors, propose action plans to
reduce food waste. The innovation and differentiation of this specific work in the region of Central
Macedonia is the study of a new factor of this "sense of community” and its relationship with
consumer behavior.

Considering the above, this research will study consumers' perceptions of food waste. The
remainder of the paper includes the theoretical background in the next section, whereas the materials
and methods employed are presented in the third section. The fourth section discusses the result, and
the final section concludes.

2. Theoretical Background

In recent years, numerous studies have focused on identifying factors and finding solutions to
the issue of food waste, highlighting households as one of the most essential links in the food supply
chain [25,26]. The most recent studies are those that highlight more practical issues in food
management from the household perspective, such as the correct planning of the quantities to be
processed, as well as more complex issues, such as proper storage and preservation practices [27,28].
However, several studies have approached the issue from the perspective of policies and government
guidelines within their commitments to sustainable rural development goals. These approaches
highlight essential topics such as educational campaigns as important tools for reducing food waste,
how to indicate product expiration dates, and how the consumer is aware of and able to understand
it [29].

However, few studies have focused on environmental issues and the burden of food waste on
the environment, such as greenhouse gas emissions and the depletion of available resources [30]. The
emergence of educational campaigns as an important factor in reducing food waste was also
highlighted by Principato et al. [31]. Educational campaigns proposing proper food management
techniques to consumers as a solution for reducing food waste are of strategic importance. Also,
Carmo Stangherlin and Barcellos [32], studying the factors of reducing food waste, concluded that
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proper information and awareness of consumers is also the responsibility of the food industry and
commercial stores. Both should contribute to informing the correct way of food management, which
is also one of the main factors in minimizing food waste. Another modern approach is social media
campaigns through which consumers can learn how to store food properly, plan meals better, and
use leftovers. Finally, campaigns that promote the donation of unused food can help direct the use of
surplus food to people in need [33].

Consumer behavior seems to be the most prevalent and plays a decisive role in households' food
waste. Numerous studies have analyzed several of these factors by dividing households into
individual groups and patterns, the most common of which are based on their purchasing attitude,
their perception, and their educational level [6,34-40]. Although food waste and its correlation with
consumer behavior during times of crisis have been little studied, this is being negated in the COVID-
19 period in which there are numerous studies [23,41-48]. In conclusion, the research carried out
during the pandemic crisis on the issue of food waste reached common conclusions regarding
consumer behaviors in different countries and cultures [49-52]. The most important of these is the
shift of households to healthier foods, avoiding processed foods with preservatives and additives,
strengthening the domestic market, thus strengthening the local economy, and strengthening e-
commerce since it was consumers' most preferred shopping channel [53]. These specific conclusions
are also confirmed by studies in Italy and Spain, highlighting the Internet as one of the most
important ways to buy food [23,54]. A characteristic of all these studies is the highlighting of
consumers' need to reduce food waste through proper management, planning, organization, and
awareness of the households themselves [55-58]. In conclusion, food waste is a multidimensional
phenomenon influenced by environmental, social and psychological factors. The theory of planned
behavior [59] argues that attitudes, social norms and perceived control largely predict behavior.
Knowledge of environmental issues and in particular food waste enhances environmental sensitivity
and promotes responsible consumption [60]. A sense of community positively influences social
responsibility, while emotions, such as guilt and moral obligation, guide consumer choices [61]. At
the same time, sociodemographic factors such as income and marital status are related to
consumption patterns and the ability to manage resources. The above theoretical assumptions
provide the basis for developing hypotheses regarding household behavior towards food waste.

Based on the above, in this study, we will examine the following hypotheses:

Hypothesis 1. There is a positive significant relationship between knowledge of environmental issues and
household behavior on the issue of food waste.

Hypothesis 2. There is a significant positive relationship between knowledge of this specific issue and
household behavior regarding food waste.

Hypothesis 3. There is a positive significant relationship between Sense of Community and household behavior
on the issue of food waste.

Hypothesis 4. There is a significant positive relationship between consumer sentiments and household
behavior on the issue of food waste.

Hypothesis 5. There is a positive significant relationship between monthly income and household behavior on
the issue of food waste.

Hypothesis 6. There is a significant positive relationship between marital status and household behavior
regarding the issue of food waste.
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Figure 1. Schematic representation of the conceptual framework.

3. Materials and Methods
3.1. Sampling Procedure

For this specific research, an electronic questionnaire was used to capture how consumers
perceive the issues related to food waste in households. The specific data were also the primary data
of the research conducted from January to August 2024. The sampling frame consisted of 1,795,670
people in Central Macedonia.

The Region of Central Macedonia is the largest in area (19,162 km?) and the second most
populous region in Greece. It has well-developed industries, including the food, chemical, and
mechanical equipment sectors, and is one of the strongest economic regions in the country. It also has
the second largest number of households (735,829) and a higher number of households with more
than two members than Attica. Additionally, it is the region with the largest number of households
actively employed in the primary sector across all Greek regions [62].Central Macedonia is unique in
having simultaneous intense industrial, agricultural, and tourist development. It boasts the largest
urban center outside of Attica and occupies a strategic position as a bridge between Greece and the
Balkans. The Region of Central Macedonia is one of Greece's most dynamic and multifaceted
economic and cultural hubs. According to available data, it significantly contributes to the national
GDP, ranking second after Attica. The region's economy is diversified, with strong sectors in
industry, services, and agriculture. Central Macedonia represents 17% of Greece’s economically
active population. The share of the economically active population among those aged 15 and over
was 51% in 2015 and 49% in 2020, reflecting a slight decrease in labor force participation. Overall,
Central Macedonia presents a dynamic economy with diverse sectors contributing to its
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development. The minimum sample size required for a given population was determined according
to the following formula:

Zap(1-p)
s

2ap(l-
1+ ( p(l-p) j
eIN

where S is the minimum sample size to investigate, N is the total population size, e is the margin of

S —

error, z is how confident you can be that the population would choose an answer within a specific
range, and p is the standard deviation (in this case 0.5%). The sampling method was simple random,
and the final sample of the research consisted of 954 people. Table 1 captures the demographics of
the sample.
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Figure 2. Topographic map of the study area [63].

Each member of the population in random sampling has an equal chance of being selected in the
sample in a survey. Simple random sampling occurs when placing the entire population in order 1
and 2, which is possible, and then 10-15% are selected by a random number process. Simple random
sampling is commonly applied with telephone polls, where the population is physically sorted
alphabetically in the telephone directory.

Table 1. Sociodemographic characteristics of the sample (N = 668).

Item Category Frequency Percentage
Gender Male 242 36.23%
Female 426 63.77%
Age 18-24 year old 196 29.34%
30-39 year old 206 30.84%
40-59 year old 249 37.28%
65+ year old 17 2.54%
Education level High School 6 0.90%
Professional Degree 114 17.07%
Bachelors 230 34.43%
Masters 245 36.68%
Doctorate 73 10.93%
Marital status Free 302 45.21%
Married 329 49.25%
Divorced 30 4.49%
Widow 7 1.05%
Occupation In paid work 529 79.19%
Unemployed 51 7.63%
College student 88 13.17%
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Habitation type Village (up to 10.000 inhabitants) 130 19.46%
City (>10.000 inhabitants) 538 80.54%

Region Eastern Macedonia and Thrace 74 11.08%
Central Macedonia 219 32.78%

West Macedonia 15 2.25%

Continent 25 3.74%

Thessaly 64 9.58%

Ionian Islands 6 0.90%

West Greece 15 2.25%

Central Greece 20 2.99%

Attica 166 24.85%

Peloponnese 24 3.59%

North Aegean 7 1.05%

Southern Aegean Sea 11 1.65%

Crete 22 3.29%

Monthly Income 0 -500€ 122 18.26%
€501 - €1.000 211 31.59%

€1.001 - 1.500 169 25,30%

€1.501 —2.000 72 10,78%

€2.001 and above 94 14.07%

Number of household members 1 122 18.26%
2 141 21.11%

3 142 21.26%

4 196 29.34%

Five and above 67 10.03%
Number of children in the family 1 116 17.37%
2 210 31.44%

3 57 8.53%

Four and above 18 2.69%
None 267 39.97%

Initially, a landline directory frame was used as a sampling frame, i.e. we selected residential
landline telephone directories as the basis for sampling. The records were grouped into pages based
on sample size and a random subset of the records was selected from these. The selected contacts
were then approached via telephone call, with the aim of collecting the participants' email addresses.
These addresses were used to send the questionnaire in electronic format. The questionnaire was sent
after telephone communication and informing everyone in the sample. According to the research
design, after the first sending of the questionnaire to all the individuals in the sample, a first telephone
reminder of the research objectives followed a month later, and a second sending of the questionnaire
was done. After completing all communications, 870 questionnaires were returned, of which 668
were considered valid, with a response rate of 70%. The rest of the questionnaires were not included
because data was missing.

3.2. Methodology

According to the existing literature on household food waste as well as issues of recycling, reuse,
and waste reduction were the questions that supported the research [41,42,64-68]. Seven key
questions were used to explore the factors contributing to household food waste behavior and
employed a five-point Likert scale ranging from "very important” to "not at all important.”

The adverse effects of food waste were assessed through four questions and a five-point Likert
scale ranging from "strongly agree" to "strongly disagree" respondents expressed their views on
environmental, economic, social, and environmental impacts. Their feelings towards society were
measured through four questions. Using a five-point Likert scale ranging from "strongly agree" to
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"strongly disagree," respondents rated their perception of whether people from their work,
neighborhood, city, and country. Four questions were asked about the perception of knowledge of
the research issue, and using a five-point Likert scale ranging from "very strong" to "not at all strong,"
respondents recorded their perception of food waste and pollution, the environment, resources, and
landfills. Environmental knowledge was assessed through a five-point Likert scale ranging from
"very important" to "not at all important,” where respondents recorded their understanding of
recycling, the environment, and environmental symbols. Three questions were included to assess
food waste reduction using a five-point Likert scale ranging from "very unimportant” to "very
important." The reuse of food waste was evaluated through five questions. Using a five-point Likert

7

scale ranging from “strongly agree” to “strongly disagree,” respondents rated their perception of
food waste. Finally, respondents’ perception of recycling was captured through four questions using
a five-point Likert scale ranging from 'very unimportant' to 'very important.'

The construct validity of the questionnaire was assessed by factor analysis (factor analysis) to
extract the factors into principal components (principal component analysis) and the axis rotation
method, varimax rotation. The resulting factors included (C1 Consumer sentiments, C2 Sense of
Community, C3 Knowledge of the problem, C4 Knowledge of environmental issues, C5 Reduce, C6
Reuse, C7 Recycle, C01 Monthly Income, C02 Marital status. The standardized factor loadings and
the reliability of the explanatory factors are presented in Table 2.

The specific factors were later used in a path analysis model according to the original conceptual
framework (Figure 1), according to which the use of SPSS Amos 25 software also produced the path
coefficients. Path analysis was chosen to examine and analyze the complexity of the relationships
between independent factors, including direct and indirect effects. It will also allow us to incorporate
any interactions between independent variables, allowing for the estimation of both direct and
indirect effects, and the graphical representation of the model will help us better understand its
structure. Estimation of the path model resulted in the following equation:

C20 = b1C01+b2C02+b3C1+b4C2+b5C3+b5C4 + e

where bn (n =1, 2, 3) are the partial standardized regression coefficients, and e is the measurement
error. According to the results of the path analysis, the overall effects of the factors that contribute to
household food waste behavior are:

C20 =0.12C02+0.31C1+0.11C2+0.21C3+0.14C4 + 0.684

The value of the coefficient of determination R2 was 0.396, and all the results are depicted in
Table 2 and Figure 3, showing all factor correlations with each other. The correlation matrix of all
factors was created to explore the relationships between the extracted factors and each other and the
main objective of the research.

The correlation table in Table 3 helped the researchers to rule out some scenarios in the later
stage of path analysis and to have an overall picture of the interactions between them. Also, the
factors that show statistically significant values give a first estimate of their possible correlation with
the behavior of households in food waste. The interactions of the factors and their contribution to
household food waste behavior as an achievable goal are presented in the research model, estimated
by the path analysis method below.
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Table 2. Factor Analysis Results —Confirmatory Factor Analyses: Standardized Loadings, Measure Reliabilities.
F Vari i
Code  Name of factor Name of construct-items act-or Eigenvalue AMANCE Goodness-of-fit measures Standan-il-z ed
loading (%) path coefficients*
c7 Recycle C769 1 participate in the recycling of household food waste 0.848 2.317 57918 X2857.448 df:6 p:0,.00 0.729
C770 I recycle to reduce landfill problems 0.878 0.833
C771 I intend to promote the recycling of household food waste 0.887 0.849
Cé6 Reuse C664 It will significantly benefit the environment 0.816 3.361 67.229 X2:1727.698 df:10 p:0.00 0.788
C665 To make the most of them 0.828 0.782
C666 To save money 0.818 0.741
C667 Instead of buying new ones 0.841 0.768
C668 Their disposal contributes significantly to landfill problems  0.796 0.760
c5 Reduce C561 I will pay more attention to their purchase 0.920 2.488 82.933 X2:1229.766 df:3 p:0.00 0.890
C562 I will pay more attention to my meals 0.921 0.883
C563 I will become better informed about the effects of food waste 0.891 0.817
C4 C456 1 know how to buy environmentally friendly products 0.771 3.408 68.153 X2:1691.840 df:10 p:0.00 0.703
C457 1 know about food waste recycling 0.827 0.777
Knowledge ‘of C458 I have knowledge of purchasing packaging that reduces 0.851 0.812
environmental issues waste
C459 I know environmental symbols 0.850 0.806
C460 I have knowledge about various environmental issues 0.826 0.783
c3 C35p Reducing household food waste is an important way to 0.891 3109 77737 X21771.198 df6 p:0.00 0.873
reduce pollution
Reducing household food waste creates a better
. . 0.912 0.909
Knowledge of the environment for future generations
problem C354 Reducing household food waste is an important way to 0.869 0.797
reduce the unnecessary use of landfills
C355 Reducing household food waste is an important way to 0.853 0.771
conserve natural resources
&) Co4g Teople from my workplace feel like we are members of the ) 000 5055 75867 X2 1694698 df:6 p:0.00 0.709
Sense of Community same community
C249 To the people of my neighborhood, I feel that we are 0.896 0.843

members of the same community

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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C50 To the people from my town, I feel like we are members of 0.918 0.918
the same community
Co51 To the people from my country, I feel that we are members 0.859 0.826
of the same community
c1 C144 | fecl guilty when Twaste food as ithas anegative impacton — o0) 5973 74318 x21529.196 df:6 p:0.00 0.853
the environment
Consumer sentiments C145 I feel guilty when I waste food as it has a negative impact on 0.881 0.798
the economy
I fe.el guilty when I waste food as it has a negative impact on 0.877 0780
society
C01 Monthly Income  All Gender 0.787 1.177 23.532 X2:548.496 df:10 p:0,.00 -0.462
A88 Monthly income -0.730 0.520
C02 Marital status A44 Marital status 0.702 2.045 40.908 0.547
A99 Number of household members 0.783 0.544
A1010Number of children in the family -0.831 -0.908

N =668. CFI =Bentler’ s comparative fit index; RMSEA =root mean square error of approximation; NFI =Normed fit index; NC=v2/df:1192,.866/428=2.78 ; RMSEA: 0.051; NFI: 0.905; CFI: 0.937.
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Figure 3. Path Diagram - Statistically Significant Paths and Standardized Coefficient (X2:10.58, p<0.001, NFI =
0.99, IFI = 0.995, CFI = 0.98, RMSEA=0.06).

Table 3. Pearson Correlations Between the Constructs.

Code C4 C3 C2 C1 Cco1r C02 K

Knowledge of environmental issues C4 1

Knowledge of the problem C3 0307** 1

Sense of Community C2 0.373** 0.378** 1

Consumer sentiments C1 0.440** 0.567** 0.450** 1

Monthly Income C01 0.158** 0.019 0.079* 0.065 1

Marital status C02 0.024 0.070 0.023 0.040 0.045 1
Food Waste Behaviour K 0.407** 0.517** 0.443** 0.563** 0.097* 0.126** 1

**Correlation is significant at 0,01, *Correlation is significant at 0,05.

Existing literature demonstrates that household food waste is influenced by consumer
behavior—a theme that is explanatoryly amplified through the Theory of Planned Behavior (TPB)
[69]. Developed by Icek Ajzen [70], TPB is a widely used sociopsychological framework that serves
to analyze the critical factors that determine food waste behaviors and supports the design of effective
strategies to reduce food waste [71]. Many studies have examined the demographic and
socioeconomic factors that influence food waste and waste reduction strategies [72]. For all these
reasons, this research assumes particular importance, as it aims to study complex forms of household
food waste through various demographic and socioeconomic contexts.

4. Results and Discussion

The literature review on the issue of food waste in households and consumer behavior led them
to identify six research hypotheses, which were examined for the calculation of the consumer
behavior model. The model calculation results and the standardized path coefficient confirmed the
five hypotheses, while one was rejected. Also, the correlation coefficient of the dependent variable
(R2) was satisfactory, indicating an acceptable rate of explanation of the factors.
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Considering the results of the model, the factor Knowledge of environmental issues (C4, (3: 0.140,
p <0.01) contributes significantly to the behavior of households on the issue of food waste (hypothesis
1is confirmed). Diaz-Ruiz et al. [73] investigated a sample of 418 individuals in Barcelona and found
an indirect relationship between consumers' environmental concerns and minimizing food waste.
Specifically, consumers who said they were more concerned about the environment showed that they
wasted less food. Knowledge of the problem on the part of households seems to be positively related
(C3, 8:0.21, p <0.01) to their behavior on the issue of food waste (hypothesis 2 confirmed). Regarding
the factor sense of community, there is a positive correlation (C2, 3: 0.11, p < 0.01) with consumer
behavior on the issue of food waste (hypothesis 3 confirmed). The factor Consumer Sentiments helps
positively (C1, : 0.31, p <0.01) to household behavior and food waste (hypothesis 4 confirmed).

The monthly income does not appear to be a significant factor influencing consumer behavior
and food waste (Hypothesis 5 is not confirmed), which contradicts other research findings that
highlight the importance of economic profile in food waste [74-76]. It should be stressed that
consumer habits are primarily influenced by education and culture. Some households may be better
able to manage the supply and consumption of food regardless of income due to better education or
experience. Also, information about healthy eating, proper storage, and appropriate use of food may
have a more significant impact than income. Households that are educated on how to reduce food
waste may be less prone to waste. In addition, the tendency for households to buy more food to be
"safe" may be a common phenomenon, regardless of income. In short, it can be said that while a
household's income may influence its ability to purchase food, other social, cultural, and
psychological factors are also determinants of food consumption and wasting behavior. Finally,
Marital Status appears to be one of the factors that have a positive correlation (C02, 3: 0.12, p < 0.01)
with household behavior on the issue of food waste (Hypothesis 6 is confirmed).

In contrast, Grasso et al. [77], in their study involving 1,518 Danish and 1,511 Spanish consumers,
examined the associations between marital status and household size and found no association with
food waste. It should be emphasized that the variables related to consumer knowledge regarding
waste recycling issues, purchasing packaging that contributes to waste reduction, and the knowledge
and interpretation of environmental symbols on packaging are the ones that significantly influence
household behavior on food waste, a fact confirmed by many studies [68,78,79]. Also, the correct
information of consumers on the issue of household waste and that its reduction leads to improving
pollution, creating a better environment for future generations, and reducing the unnecessary use of
landfills are among the most critical variables of the knowledge of the problem (C3) factor as
highlighted by the literature [80-82].

It is worth emphasizing that consumers feel closer to them as members of the same community
as people in their neighborhood and their cities, while they feel guilty when they waste food because
this act of theirs has negative impacts on the environment, the economy, and society. These emotions
are the most critical in the Consumer Sentiments (C1) factor that influences household behavior;
similar emotions have been recorded in other studies [35,51,83-85]. In many societies, traditions, and
habits around meals such as holidays, family gatherings, and local events can lead to excess food, as
often more food is offered than is consumed. Also, in some cultures, food is considered sacred or has
symbolic value, which can encourage proper use and an emphasis on reducing waste. Conversely, in
other cultures, there may be less emphasis on food management, resulting in more waste. In addition,
cultural values influence policy decisions about food management and strategies to reduce waste.
Societies that emphasize sustainability may develop programs to reduce waste. Finally, one of the
most critical variables that influence household behavior on the issue of food waste seems to be the
number of family members and the number of children. This fact is also confirmed by Boz et al. [86].

For the final adjustment of the model, some general criteria were used, such as non-significant
X2 (at least p > 0.05, maybe even p > 0.10 or p > 0.20) and the SRMR and RMSEA indices. The result
of the model estimation was satisfactory, as shown by the indices NFI = 0.99, IFI = 0.995, CFI = 0.98,
and RMSEA=0.06. In addition, the analysis and mapping of the final model revealed interesting
bidirectional relationships between the main factors. Knowledge of environmental issues (C4) has a
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direct bidirectional positive correlation with the remaining factors, except marital status. These
specific correlations confirm that the correct information and, ultimately, the knowledge that
consumers acquire positively affect how they feel about other members of the community and the
guilt they have when they discard food. Additionally, there was a positive relationship between the
knowledge of the problem factor (C4) and consumer sentiments (C1), highlighting that education and
proper information positively impact the negative emotions and feelings of guilt of consumers when
they throw away food.

Finally, the positive relationship found between monthly income (C01) and knowledge about
environmental issues (C4) can be explained by the fact that households with higher incomes usually
have access to educational opportunities and more complete information on critical environmental
issues — such as climate change and sustainability. These are often the households that can invest in
"green" technologies (e.g., solar water heaters, electric vehicles), as they have greater financial
resources. In contrast, households with lower incomes may have neither access to relevant education
nor the financial capacity to adopt such solutions. Furthermore, a financially constrained household
often faces pressing needs — such as food and shelter — and focuses on them, resulting in a decrease
inits active participation in environmental actions [87-89]. Furthermore, evidence from Greek studies
shows that both income and education level are positively related to the formation of environmental
awareness and “nutrition” information (nutrition literacy). In the national context, people with
higher income and better educational training show greater environmental literacy and are more
willing to invest in environmentally friendly choices. According to the relevant report of the
European Commission [90] in Greece, concepts of sustainability and environmental awareness are
integrated already in education — from preschool to higher education, with the aim of forming active
and environmentally aware citizens.

Food production has a significant environmental impact and contributes to greenhouse gas
emissions, while growing food consumes resources such as water and land. Government policies
should focus on sustainability and environmental protection, thereby reducing waste. Also, money
that could be invested in other sectors of the economy is wasted on food production, transport, and
disposal. Policies should aim to reduce this waste to improve the economy. In addition, policies can
include legislative initiatives aimed at reducing waste. This includes incentives for companies and
consumers and regulations to redistribute food that will not be sold. Finally, policies focusing on
public education and food waste awareness can help reduce waste individually and collectively.

5. Conclusions

This research aimed to highlight the factors that contribute to household attitudes on the issue
of food waste in a large central region in Northern Greece to initiate actions through educational
programs, information, and policies to reduce food waste. The results highlight Consumer
Sentiments (C1) and Knowledge of the problem (C4) as the most critical factors regarding household
attitudes. The study's results exhibited five of the six initial research hypotheses confirming overall
evidence from the literature on food waste. However, this research highlighted correlations between
factors, most notably the relationship between education and consumers' guilt, offering new
perspectives and valuable evidence for future research. Consumers” household behavior on the issue
of food waste is multifaceted and complex as it shows correlations with many different factors,
highlighting the difficulty in finding a direct solution. In this context, the factors involved are
Knowledge of environmental issues, Knowledge of the problem, Consumer Sentiments, Sense of
community, and Marital Status; in the full development of the factors, however, we should also
highlight knowledge of food waste recycling, knowledge of purchasing packaging that reduces
waste, knowledge about environmental symbols, Number of household members and Number of
children in the family. It is a fact that the factors related to knowledge underline the gap that exists
with educational programs.
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