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Abstract

Food waste has become a global crisis threatening environmental sustainability and food security. In the
Philippines, households generate millions of tons of food waste annually, significantly contributing to
greenhouse gas emissions. While studies exist on general waste management in educational settings,
there is limited research examining food waste awareness among senior high school students in Philip-
pines. This study aimed to evaluate the level of awareness concerning food waste among senior high
school students at Mapua University, Intramuros by assessing their awareness of food waste concepts,
environmental, and social impacts, and analyzing awareness levels across demographic characteristics.
Using descriptive quantitative, the study employed a survey questionnaire administered to 190 senior
high school students selected through purposive sampling. The instrument measured awareness across
four dimensions: food waste concepts, environmental impacts, social impacts, and demographic factors.
Moreover, data were analyzed using descriptive statistics to identify patterns and relationships. The find-
ings revealed that students possessed a solid conceptual understanding of food waste (mean = 4.10) and
strong awareness of both environmental (mean = 4.15) and social impacts (mean = 4.24). Respondents
have particularly high recognition of impacts on resource depletion, malnutrition, and community food
access. Notable demographic patterns also emerged: female students (mean = 4.31-4.43) demonstrated
higher awareness than males (mean = 3.91-4.05); awareness increased with age such as those in 18-20
years of age (mean = 4.16-4.29) and in Grade 12 (mean = 4.26-4.37); frequent users of campus food fa-
cilities showed heightened understanding (mean = 4.27-4.54); and participation in sustainability pro-
grams was associated with comprehensive awareness across all dimensions (mean = 4.28-4.41). This
study provides insights for developing targeted educational programs and awareness campaigns at
Mapua University, potentially serving as a model for other Philippine educational institutions seeking to
enhance food waste awareness and foster sustainable practices among students.
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1. Introduction

Food waste has become a global crisis, threatening environmental sustainability and food security on an
unprecedented scale. According to the United Nations Environment Programme (UNEP) and the UN
Food and Agriculture Organization (FAQ), 13.2% of food is lost between harvest and retail, while 19%
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of total food production is wasted across households, service sectors, and retail combined (United Na-
tions [UN], 2024). In the Philippines, households alone generate 9.4 million tons of food waste annually,
which shows a significant increase from the daily 2,000 tons reported by the Philippine Institute for De-
velopment Studies (PIDS) in 2017 (Cos, 2022). This waste significantly contributes to global green-
house gas emissions, accounting for 8-10% of the total and generating substantial methane emissions
(United Nations Environment Programme [UNEP], 2023). In higher education institutions, the role of
different academic communities in reducing food waste has become increasingly significant. More so,
recent studies have emphasized the vital role of awareness in addressing food waste issues, particularly
among students who stand in for the next generation of consumers and decision-makers. A study have
shown that students' awareness and understanding of food waste impacts can significantly influence their
behavior and waste management practices (Pandey et al., 2023). It indicated that increased awareness of
food waste issues among students can lead to more responsible consumption patterns and better waste
management practices.

In the Philippines, there is a notable lack of studies addressing food waste awareness among senior high
school students and faculty. While some studies examine waste management practices in educational
institutions (Barloa et al., 2016; Gequinto, 2017), they rarely focus on the specific awareness levels in
terms of food waste among senior high school students. Additionally, while studies exist on general
waste management awareness in various settings (Palijon et al., 2017; Buhion et al., 2024), there is lim-
ited research examining the implications of the students' and faculty’s awareness of food waste generat-
ed within these academic institutions.

Given the scarcity of studies on food waste in Philippine universities, this study sought to address this
gap. Specifically, the paper evaluated the level of awareness concerning food waste among senior high
school students of Mapua University. This study aimed to contribute to the developing literature on food
waste awareness in Philippine educational institutions, providing significant insights for developing ef-
fective educational programs and awareness campaigns. Following this section, this paper examined the
role of awareness in food waste at Mapua University, Intramuros by reviewing and synthesizing relevant
literature and by presenting the methods, results, and discussions.

2. Review of Related Literature

2.1.Food Waste as a Significant Global Challenge

Food waste, a global concern, accounts for approximately one-third of all food produced worldwide
(Makanjuola et al., 2020). This issue, prevalent in both developed and developing nations, extends from
production to disposal. While existing research primarily focuses on energy production from food waste,
a significant research gap remains in addressing the pandemic-induced surge in waste and developing
comprehensive management strategies. Makanjuola et al. (2020) aim to bridge this gap by providing a
comprehensive overview of food waste throughout the supply chain, from farm to fork. Additionally, the
study explores potential strategies for effective food waste management in various regions. Through a
literature review and analysis of FAO statistics, the authors emphasize the urgent need for sustainable
food waste management practices. These practices offer multifaceted benefits, including social, econom-
ic, and environmental advantages. By redistributing surplus food, utilizing food waste for biofuels and
other valuable products, and promoting public awareness, sustainable strategies can mitigate the global
challenges associated with food waste, especially during crises like pandemics. The study also highlights
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the potential of biotechnology in transforming food waste into valuable resources, reducing reliance on
landfills and incineration, and contributing to a more sustainable future.

The studies by Makanjuola et al. (2020) and Ghosh et al. (2015) underscore the global importance of
addressing food waste. They highlight the detrimental environmental, social, and economic impacts of
food waste, particularly in developed nations. Both studies emphasize the need for improved data collec-
tion, standardized approaches, and comprehensive strategies to reduce food waste effectively. They ad-
vocate for global initiatives to raise awareness, develop policies, and support developing countries in
tackling this pressing issue. By implementing sustainable food waste management practices, the negative
consequences of this critical problem and create a more sustainable future can be mitigated.

Sarker et al. (2024) highlight the global challenge of food waste and its potential for valorization. They
emphasize the need for sustainable food waste management strategies, especially in developing nations.
The study explores innovative biorefinery approaches to convert food waste into valuable products, con-
tributing to sustainability goals. Through a comprehensive review, the authors conclude that food waste
valorization offers significant environmental, social, and economic benefits. However, greater global
efforts are required to standardize waste management strategies and incorporate sustainable technologies
for a circular bioeconomy.

2.2. Student Awareness and Food Waste

2.2.1. Global Awareness in Student

Academic institutions globally are increasingly adopting food waste reduction strategies as part of their
sustainability initiatives. These programs are essential, considering the significant food waste generation
within university environments. According to Fanelli and Di Nocera (2017), various countries have im-
plemented policies promoting proper waste management in educational settings, with a particular focus
on food waste reduction strategies.

Leal Filho et al. (2024) identified considerable variation in food waste (FW) production across institu-
tions, with levels ranging from 0.12 to 50 kilograms per person daily. This waste stems from multiple
sources, including excess food preparation, uneaten portions, suboptimal food management, insufficient
awareness of waste reduction, and student consumption patterns. Among these, awareness, or the lack
thereof, is particularly critical, as it influences the behaviors and decisions contributing to waste genera-
tion. Moreover, Leal Filho et al. (2024) argue that raising awareness through active education and expe-
riential learning is essential to creating environmentally sustainable campuses. For instance, studies by
Eugenio-Gozalbo et al. (2021), Duram and Klein (2015), Leal Filho et al. (2024), and Mulyana et al.
(2020) exemplify how university gardens and composting programs effectively enhance awareness,
helping students understand the cyclical nature of waste and its potential as a resource.

The substantial variation in waste quantities points to the importance of contextual factors. Multiple
studies have documented waste volumes across different geographical regions to demonstrate the scope
of this challenge. For example, research in Chinese universities revealed an average food waste genera-
tion of 61.03 grams per student per meal (Qian et al., 2021). The study stressed the need for greater
awareness to address waste generation, noting that their existing university campaigns had limited suc-
cess in reducing food waste despite lowering the probability of plate waste. Furthermore, the study em-
phasized the importance of integrating hands-on educational initiatives into its curricula (e.g. food-
related workshops, food recovery programs, or incentives for reducing waste in university canteens) to
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build deeper awareness of the consequences of food waste; further addressing not only the behavioral
gaps but also instill a culture of sustainability that reinforces the value of mindful consumption.
Consistent with the previous findings, a study conducted by Abdelaal et al. (2019) in a selected Middle
Eastern university emphasized the importance of food quality and suggested solutions like a tiered cost
system based on food quantity, offering more a la carte options, and introducing preordering systems to
help chefs accurately predict food quantities. It also highlighted how educational efforts aimed at in-
creasing awareness, whether through modifying food-related choices or providing feedback mecha-
nisms, are essential in mitigating food waste in university settings.

Furthermore, according to Wang et al. (2024), in a university setting, young adults are among the most
wasteful demographic groups. Factors such as family wealth, peer influence, and cultural norms shape
food waste, with students in economically developed regions, like East China, exhibiting higher waste
due to less ingrained habits of frugality. Wealthier students globally also display greater indifference to
food conservation. Moreover, female students, influenced by appearance concerns and dietary adjust-
ments, waste more food than males. However, females show greater responsiveness to food-saving cam-
paigns, indicating the need for adaptable approaches (Kuo & Shih, 2016; Wang et al., 2024). Given
these instances, studies by Amicarell et al. (2021), Fraj-Andrés et al. (2022), Ozcicek-Dolekoglu and
Var (2019), and Wang et al. (2024) emphasized how educational initiatives, including group-based in-
terventions and labor education, have been proven effective in cultivating awareness, leveraging peer
influence, and reshaping attitudes toward food waste.

Despite growing awareness of the factors contributing to food waste, institutional responses remain lim-
ited. According to Leal Filho et al. (2021), only about one-third (35%) of universities worldwide have
developed specific food waste policies, while 15% have no waste prevention measures at all. This
stresses a vital gap in awareness, both within the academic staff and the student body. The study empha-
sizes the importance of enhanced awareness programs, educational initiatives, and concrete waste reduc-
tion actions. This lack of awareness remains one of the key barriers to effective waste management, rein-
forcing the need for more comprehensive education and engagement at all institutional levels.

As food waste is a complex issue influenced by various social, cultural, and economic factors, the incon-
sistency of awareness and action across institutions suggests a broader global challenge. While some
countries have introduced public education campaigns and regulatory frameworks to tackle food waste,
many still struggle with insufficient awareness among the public, further exacerbated by economic dis-
parities, social inequalities, and political instability (Yin, 2023, as cited in Dwyer, 2023). This uneven
approach emphasizes the necessity for a unified global strategy that prioritizes awareness as a founda-
tional step in combating food waste, particularly within educational institutions.

2.2.2. Student Awareness and Food Waste in the Philippines

In the context of the Philippines, while agricultural food waste is documented, there is a lack of data on
waste in food services, supermarkets, and households (Barrion et al., 2023), suggesting that Philippine
academic institutions may not have sufficient awareness to address this issue effectively. This limited
data on food waste highlights the need for greater awareness, especially within schools and universities;
hence, focusing on elements such as food management, portion control, and proper storage could help
reduce waste at its source.

For instance, the study on school waste in select public schools in Makati City suggests that while food
waste accounts for less than 5% of total waste, there remains a critical need for heightened awareness,
particularly among students and staff (Apolonio, 2019). Despite the implementation of practices such as
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a "measured serving" system to minimize food waste, the study indicates that other types of waste, such
as paper and plastics, still dominate. This highlights the importance of educational programs on waste
management, which could be further emphasized in a university setting.

Consistent to the findings in the previous study, while some Filipino university students demonstrate
awareness of biodegradable waste, their overall understanding of proper waste classification remains
inadequate (Dolipas et al., 2020). This lack of awareness is reflected in their low compliance with waste
segregation practices; consequently, even with existing waste segregation systems, students' limited
knowledge and awareness undermines their effectiveness.

This is further exemplified by the study conducted by Barloa et al. (2016), wherein majority of Filipino
students reported disposing of food scraps indiscriminately, indicating a low level of awareness or con-
cern for proper food waste management at home. This behavior may carry over into their practices at
school, where proper waste disposal, including food waste segregation, could be similarly neglected. In
an academic setting, this implies that if students are not accustomed to sorting food waste at home, they
may also lack the awareness or motivation to do so within the school environment (Boulet et al., 2022).
While students may exhibit satisfactory knowledge and attitude toward waste management, their actual
behavior (e.g. minimizing or properly disposing of food waste) may not align with this awareness.
Moreover, the study found that even when students had satisfactory knowledge and a positive attitude
towards recycling and waste management, their practices were still inadequate. The study also notes that
students from wealthier backgrounds might have better access to information and resources to properly
handle waste, including food waste. On the other hand, students from lower-income families may face
challenges in accessing or practicing proper food waste management due to resource constraints or lack
of exposure to awareness programs.

Despite studies on waste management, there is a notable gap in the literature regarding food waste
awareness, particularly among senior high school students in a university setting. Nonetheless, in the
Philippines, there is still limited research on how food waste awareness plays out, indicating how food
waste in food services and households has not been thoroughly documented—further extending to aca-
demic environments as well (Barrion et al., 2023). Hence, studies such as those by Arnadottir et al.
(2018) and Dolipas et al. (2020) suggest that, like general waste management, students' awareness of
food waste remains insufficient and requires stronger educational interventions.

3. Research Objectives

The study focuses on describing the level of awareness among Senior High School (SHS) students at

Mapua University in Intramuros regarding food waste. By employing a structured survey guestionnaire,

the research aims to provide a descriptive analysis of students' awareness of food waste.

The specific objectives of the study are listed below:

e To assess the overall level of awareness among SHS students at Mapla University regarding the
concept of food waste, including its definition and common causes.

e To determine SHS students’ awareness of the environmental and social impacts of food waste.

e To summarize food waste awareness levels based on demographic characteristics (e.g. age, grade
level, gender) among SHS students.

4. Scope and Delimitation
The study aimed to evaluate food waste practices at Mapua University, Intramuros, focusing on awaren-
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ess within senior high school students. The study aimed to assess the level of awareness in terms of these
practices among senior high school students and faculty using purposive sampling to ensure a balanced
representation of each group. The gathering of data was conducted during the academic year 2024-2025,
focusing on the current practices and awareness related to food waste.

The study however has certain delimitations. Potential limitations included varying response rates or
participant willingness, particularly from students who may have time constraints. Additionally, the
study was limited to examining food waste practices within MapUa University, excluding other types of
waste, such as recyclables and hazardous materials. The study also did not consider waste initiatives
from other institutions outside the university. These exclusions are intended to maintain the study's focus
on food waste awareness and its relation to sustainability.

5. Conceptual Framework

Figure 1 presents the conceptual framework of this study, illustrating the relationships among the key
variables. The framework highlights the key food waste awareness dimensions, which serve as the inde-
pendent variable, encompassing the (i) definition of food waste; (ii) common causes of food waste; (iii)
environmental impacts; and (iv) social impacts. These variables directly interact with the demographic
characteristics of senior high school students, which act as mediating variables and consists of (i) age;
(ii) gender; and (iii) grade level. The interactions between the independent variables and the demograph-
ic characteristics collectively influence the food waste awareness levels of senior high school students,
which is the dependent variable.

Demographic Characteristics
N 1. Age
ii. Gender
iii. Grade Level
Key Food Waste Awareness
Dimension
1. Definition Food Waste Awareness Levels

it. Common Causes
iii. Environmental Impacts
iv. Social Impacts

Figure 1: Research Paradigm

6. Methods

6.1. Research Design

This study used a descriptive quantitative research design to assess food waste awareness among Senior
High School (SHS) students at Mapua University, Intramuros. Descriptive quantitative research aims to
provide an accurate description of a specific phenomenon or population (Miksza et al., 2023). In this
case, the study focused on the level of food waste awareness within SHS students. Quantitative methods
were used to collect numerical data that can be analyzed statistically, ensuring objectivity and reliability
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in the findings (Miksza et al., 2023). The primary data collection tool was a survey with closed-ended
questions to gather easily quantifiable responses (Deckert & Wilson, 2023).

This research design is appropriate as it will describe and quantify variables related to food waste
awareness without manipulating them (Miksza et al., 2023). The study measured students' awareness of
food waste, effective for capturing a snapshot of the current state of food waste awareness among SHS
students, providing insights into the strengths and weaknesses of existing awareness levels (Dong,
2023).

By using descriptive quantitative research, the study generated data that were analyzed to determine the
overall level of food waste awareness within SHS students. This approach allowed for comparisons be-
tween different groups (e.g., grade levels, gender) and highlighted areas where awareness can be im-
proved. The findings collected offered actionable recommendations to enhance food waste awareness
initiatives at Mapua University.

6.2. Setting

The study took place at Mapua University, Intramuros, an engineering and technological institution
known for its curriculum centered in technical expertise, problem-solving, and innovation (Mapua Uni-
versity, 2024); these qualities are essential for addressing real-world challenges like food waste. Moreo-
ver, Mapua University’s environment encourages practical application of knowledge, which made it an
ideal setting for examining how respondents from various disciplines, such as senior high school stu-
dents, perceive and engage with food waste awareness. Overall, the university’s commitment to sustain-
ability and its diverse academic community offer a well-rounded perspective on this pressing issue.

6.3. Sampling Technique

This study utilized a purposive sampling technique, a non-probability sampling method that deliberately
selects participants based on specific criteria, including specialist knowledge of the research issue and
the capacity and willingness to participate in the research (Roi & Thapa, 2015; Oliver, 2006). Following
this approach, the study involved samples from one group: senior high school students—all of which are
currently studying or working at Mapua University. The sample size was determined using Slovin's
Formula as seen in Equation 1. Using a margin of error of 6.6%, the researchers calculated the sample
sizes for a population consisting of 1,089 senior high school students. The resulting sample size was 190
senior high school students.

The senior high school students were selected based on the following criteria: (a) consumption of food
within campus food facilities; and (b) involvement in food waste reduction practices or sustainability

initiatives implemented by the campus.
N

n= (@)

" 1+Ne2

6.4. Data Gathering Tools

A set of close-ended questions were prepared to measure and compare the current level of awareness of
the Mapua University community toward food waste management. To ensure the reliability of the data-
gathering tool, a pilot test was conducted with 30 randomly selected students from the university. The
pilot testing allowed the researchers to refine the survey instrument before full-scale implementation and
assess its internal consistency.

Following the pilot test, Cronbach'’s alpha was calculated to evaluate the internal consistency of the sur-
vey items (Tavakol & Dennick, 2011). A Cronbach's alpha value of 0.70 or higher was considered ac-
ceptable, indicating satisfactory reliability of the instrument (Nunnally, 1978). T
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he survey questions were created by the researchers and consisted of four sections designed to compre-
hensively assess the MapuUa University community's awareness of food waste: The first section, Identify-
ing Data, gathered basic demographic and institutional information, such as respondents' age, gender,
frequency of meal consumption on campus, and participation in sustainability initiatives. This section
aimed to provide insights into the characteristics of respondents and enable comparisons between differ-
ent demographic groups within the university.

The second section, Awareness of Food Waste as a Concept, evaluated respondents' awareness of food
waste, focusing on its definition, causes, and their ability to identify wasteful practices within the univer-
sity setting. The Cronbach's alpha value for this section was 0.79, indicating good reliability.

The third section, Environmental and fourth section, Social Impact Awareness Survey, assessed the sen-
ior high school (SHS) community's awareness of food waste's impact on environmental sustainability
and social welfare to measure their understanding of its effects on the climate, resource consumption,
and social inequality. The Cronbach's alpha value for this section was 0.92 and 0.91 respectively,
demonstrating excellent internal consistency.

All questions in the questionnaire were measured using a 5-point Likert scale, which enabled rich an-
swers while also making the data amenable to statistical analysis. Based on the pilot test results and the
high Cronbach's alpha values across all sections, the survey instrument was deemed reliable and appro-
priate for the full-scale study.

6.5. Data Analysis

The data collected from the survey questionnaires were coded and analyzed using statistical software
such as Microsoft Excel and JAMOVI. Descriptive statistics were applied to address the research objec-
tives. To assess the central tendency of the responses, the mean was calculated for each section of the
questionnaire, providing an overall measure of the average awareness level among respondents. For in-
stance, the mean score for Section 2, "Awareness of Food Waste as a Concept,” reflected the average
level of knowledge about food waste among the senior high school community. Additionally, the median
was used to identify the middle value in the distribution of responses, offering a measure that is less in-
fluenced by extreme scores, especially when analyzing Likert scale data that may be skewed.

To evaluate the variability in awareness levels, the standard deviation was calculated, measuring how
much responses deviate from the mean. A higher standard deviation indicates greater variability in
awareness. Finally, frequency distributions summarized the number and percentage of respondents who
selected each response option for each survey item, providing a clear picture of the distribution of re-
sponses and helping to highlight common trends in food waste awareness among the participants.

7. Results
Table 1. Demographic Profile of the Respondents
Characteristics Level f %
Age 15-17 years old 116 61.1
18-20 years old 74 38.9
Gender Female 94 49.5
Male 95 50.0
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Non-binary 1 0.5

Grade Level 11 91 47.9

12 99 52.1

Academic Strand STEM 168 88.4
ABM 10 5.3

HUMSS 10 5.3

GAS 1 0.5

Arts and Design 1 0.5

How often do you dine in using Never

campus food facilities? 26 13.7
1-2 times a week 134 70.5
3-5 times a week 29 15.3
More than 5 times a week 1 0.5

::ar: Z\L/Ii s:sizri]nagﬁzg/cilrp: ?[E;rl?ve;n 116 61.1
No 74 38.9

Table 1 shows the demographic profile of the senior high school students surveyed at Mapla University,
Intramuros. The respondent pool is primarily composed of younger students (15-17 years old), predomi-
nantly enrolled in the STEM strand (88.4%). Notably, a majority (over 85%) dine on campus at least 1-2
times per week, making their awareness and potential behaviors directly relevant to the university's food
waste situation. Furthermore, a significant proportion (61.1%) actively participate in campus sustainabil-
ity initiatives, suggesting a potentially pre-existing engagement with environmental issues among this

group.

Table 2: Awareness of Food Waste as a Concept

Facet SDAD N A SA  Mean MedianSD Remarks

f%f %f % f % f %

1. I can clearly define what constitutes

7373 1.62613.76433.79047.44.19 4.00 0.986 Aware
food waste.
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2. | can identify specific areas in
school where food waste commonly73.7105.33116.36634.77640.04.02 4.00 1.05 Aware
occurs.

3. | understand the factors that lead t0 g\, 1 1 5191008042.18243.24.19 4.00  0.948 Aware
food waste in schools.

4. 1 can recognize food waste in por-

Lo : . 63.26 3.22412.68243.27237.94.09 4.00 0.955Aware
tion sizes and serving practices.

5. | can recognize the difference be-
tween  preventable and non-84.28 4.23015.87237.97237.94.01 4.00 1.04 Aware
preventable food waste

Note. *SDA - Strongly Disagree *D - Disagree *N - Neutral *A - Agree *SA - Strongly Agree

Table 2 presents data on respondents’ awareness of food waste as a concept, which addresses the first
research objective by gauging students' fundamental understanding of food waste. The findings reveal a
consistently strong level of awareness (all means between 4.01 and 4.19, classified as "Aware") across
all conceptual aspects—from defining food waste and identifying its causes in schools to recognizing
wasteful practices and differentiating preventable waste. This uniform high awareness suggests that the
basic educational messages regarding the what and why of food waste have effectively reached this stu-
dent cohort, establishing a solid foundation of conceptual knowledge.

Table 3: Environmental Impacts of Food Waste

SDAD N A SA

Facet

f% f % f % f % f % MeanMedianSD Remarks

L. | understand how food Wasteg 5 1 69915 36936.38142.64.12 400 1.01 Aware
affects greenhouse gas emissions.

2. 1 understand how food Wasteg ), e o554 15 6635884442413 400 1.03 Aware
impacts climate change.

3. | am aware about the energy. ..z 41579 753058343.74.14 4.00 102 Aware
costs of food waste.

4 |'am aware of how food Waste 25 1 11759 6634708516429 500 0947 remely
affects environmental resources. Aware

5. 1 am aware of the amount of

carbon footprint associated with63.2105.32312.17338.47841.14.09 4.00 1.01 Aware

food waste.
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Note. *SDA - Strongly Disagree *D - Disagree *N - Neutral *A - Agree *SA - Strongly Agree

Table 3 addresses the second research objective by detailing awareness of the environmental impacts of
food waste. Respondents were generally "Aware" of impacts such as greenhouse gas emissions and cli-
mate change. A statistically significant finding was the "Extremely Aware" classification (Mean = 4.29)
regarding the general impact of food waste on environmental resources.

Table 4: Social Impacts of Food Waste
D
SDA@) N@) A4 SA(5) Mean MedianSD  Remarks

Facet

F% f%f % f % f %
1.1 'am aware of how food waste ., , 31 65511 66130108 516427 500 0.953 XTEMelY
affects community access to food. Aware

2. | recognize that reducing food
waste could help address malnutri-63.263.2189.5 5931.110153.24.28 5.00 0.982
tion in disadvantaged communities.

Extremely
Aware

3. | know how food waste demon-
strates inefficiencies in global food63.252.62513.26835.886 45.34.17 4.00  0.974 Aware
systems.

4. | understand how food waste af-

fects local community food distri-84.273.7147.4 6936.392 48.4421 400 102 iﬁ;ﬁ?e'y
bution systems.
5. | know that addressing food

Extremely

waste could contribute to solving73.752.6178.9 6634.795 50.04.25 450 0.985

. Aware
social welfare challenges.

Table 4 presents respondents’ awareness of the social impacts of food waste. The results indicate a gen-
erally high level of awareness, with four out of five items reaching the "Extremely Aware" category
(Mean = 4.21-5.00). Notably, the strongest levels of awareness were observed in the recognition of the
role of food waste reduction in addressing malnutrition (Mean = 4.28) and improving community access
to food (Mean = 4.27). These findings suggest that respondents are particularly attuned to the broader
social consequences of food waste, including its link to food security and social welfare.

Table 5: Awareness of Food Waste as a Concept Based on Demographic Profile

Category Group Level Mean Remarks
15-17 4.01 Aware

Age Extremely
18-20 4.25 Aware
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Extremely
Gender Female 4.29 Aware
Male 3.91 Aware

Awareness of Food Waste as

a Concept Non-binary 4.20 Aware
Grade Level 11 33 AWare
Extremely
12 4.26 Aware
Frequency of Campus Food Facility |
Usage Never 435 Cxtremely
Aware
L2 1Mes 2, 01 Aware
week
3-5 times a4-27 Extremely
week Aware
SE i
5 times a5.00 Extremely
week Aware
. - Extremely
Involvement in Campus Sustainabil- Yes 4.28
. Aware
ity Programs
No 3.83 Aware

Table 5 presents the levels of awareness regarding food waste as a concept across various demographic
groups. The results show that awareness was highest among respondents aged 18-20 (Mean = 4.25),
those in Grade 12 (Mean = 4.26), and individuals involved in campus sustainability programs (Mean =
4.28)—all of whom were classified as "Extremely Aware." In terms of gender, females recorded the
highest mean score (Mean = 4.29), followed by non-binary respondents (Mean = 4.20), while males had
the lowest (Mean = 3.91), indicating a notable disparity in awareness levels. Furthermore, awareness
tended to increase with the frequency of campus food facility usage. Those who used these facilities
more than five times a week demonstrated the highest awareness (Mean = 5.00), followed by those who
never used them (Mean = 4.35). This suggests that both direct engagement with food services and com-
plete disengagement may heighten consciousness about food waste. Overall, the findings highlight that
age, academic maturity, gender, and active involvement in sustainability efforts significantly contribute
to heightened awareness of food waste issues.
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Table 6: Environmental Impacts of Food Waste Based on Demographic Profile

Category Group Level Mean Remarks
15-17 4.15 Aware
Age
18-20 4.16 Aware
Extremely
Gender Female 431 Aware
Male 4.00 Aware
Extremely

Non-binary 4.60 Aware

Grade Level 11 4.01 Aware
Extremely
12 4,28 Aware

Frequency of Campus Food Facil-

Environmental Impacts of . Extremely
ity Usage
Food Waste Y=g Never 442 Aware
1-2 times a4.03 Aware
week
3-5 times a 4.45 Extremely
week Aware
SE fi
5 times a4.80 Extremely
week Aware
. N Extremely
Involvement in Campus Sustainabil- Yes 4.30
. Aware
ity Programs
No 3.93 Aware

Table 6 illustrates food waste awareness levels across different demographic groups. Both the 15-17
(Mean = 4.15) and 18-20 (Mean = 4.16) age groups are classified as "Aware," indicating consistent
awareness among youth. Females (Mean = 4.31) and non-binary respondents (Mean = 4.60) are "Ex-
tremely Aware," while males (Mean = 4.00) are "Aware," suggesting higher awareness among females
and non-binary individuals. Grade 11 students (Mean = 4.01) are "Aware," whereas Grade 12 students
(Mean = 4.28) show "Extremely Aware" levels, indicating growth in awareness with academic progres-
sion. Food facility usage and involvement in sustainability programs show strong links to awareness.
Respondents who never use campus food facilities (Mean = 4.42), those using them 3-5 times a week
(Mean = 4.45), and more than 5 times a week (Mean = 4.80) are "Extremely Aware,” while occasional
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users (1-2 times a week, Mean = 4.03) are simply "Aware." Additionally, those engaged in sustainabil-
ity programs (Mean = 4.30) are "Extremely Aware,” compared to those not involved (Mean = 3.93), who
are only "Aware." These findings highlight the positive influence of campus engagement and habits on
food waste awareness.

Table 7: Social Impacts of Food Waste Based on Demographic Profile

Category Group Level Mean Remarks
Extremely

15-17 421 Aware

Age

Extremely

18-20 4.29 Aware
Extremely

Gender Female 443 Aware

Male 4.05 Aware

Non-binary 4.00 Aware

Grade Level 11 4.09 Aware
Extremely
12 4.37 Aware
Social Impacts of Food Erequency of Campus Food Facility Extremely
sage N 4,

Waste ever %6 Aware
-2 tmes 2,5 Aware
week
3-5 times a4.54 Extremely
week Aware
S .

5 times a5.00 Extremely
week Aware
. - Extremely
Involvement in Campus Sustainability Yes 4.41
Aware
Programs
No 3.97 Aware

The results in Table 7 reveal data in food waste awareness levels regarding the social impacts across var-
ious demographic characteristics. For age, respondents in the 15-17 age group (Mean = 4.21) are classi-
fied as "Extremely Aware," while those in the 18-20 age group (Mean = 4.29) also fall under the "Ex-
tremely Aware" category, showing a high level of awareness. Regarding gender, females (Mean = 4.43)

IJFMR250343958 Volume 7, Issue 3, May-June 2025 14



https://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

are considered "Extremely Aware,” while males (Mean = 4.05) fall into the "Aware" range. Non-binary
respondents (Mean = 4.00) also fall under the "Aware" category. In terms of grade level, Grade 11 stu-
dents (Mean = 4.09) are classified as "Aware." with Grade 12 students (Mean = 4.37) showing a higher
awareness level being classified as “Extremely Aware.” Moving on, those who never used campus food
facilities (Mean = 4.56) are categorized as "Extremely Aware." Respondents using the facilities 1-2
times a week (Mean = 4.10) are "Aware," while those using them 3-5 times a week (Mean = 4.54) are
"Extremely Aware." The highest level of awareness is found among those who use food facilities more
than 5 times a week (Mean = 5.00) are also in the "Extremely Aware" range. Lastly, regarding involve-
ment in campus sustainability programs, participants who are involved (Mean = 4.41) are categorized as
"Extremely Aware,” while those not involved (Mean = 3.97) fall under the "Aware" category. Females,
older students, and those actively involved in sustainability programs or who use food facilities more
frequently demonstrate higher levels of awareness regarding the social impacts of food waste.

Table 8. Interpretation Table

Mean Range Interpretation

1.00-1.80 Not Aware
1.81-2.60 Slightly Aware
2.61-3.40 Moderately Aware
3.41-4.20 Aware

4.21-5.00 Extremely Aware

Table 8 provides the interpretation guide for the mean scores presented in Tables 2, 3, 4, 5, 6, and 7.
This table categorizes awareness levels based on the corresponding mean ranges: Not Aware (1.00-
1.80), Slightly Aware (1.81-2.60), Moderately Aware (2.61-3.40), Aware (3.41-4.20), and Extremely
Aware (4.21-5.00). This guide helps interpret the mean scores of each question, allowing for a clearer
understanding of respondents' awareness levels regarding food waste and its impacts.

8. Discussion

8.1. Conceptual Awareness

The survey results demonstrate a consistently high level of awareness among students regarding various
aspects of food waste. Specifically, students can clearly define food waste, identify where it occurs, un-
derstand its causes, recognize wasteful practices, and distinguish between preventable and non-
preventable waste. These findings align with several studies that report widespread self-reported aware-
ness of food waste issues, especially in developed contexts. For instance, a nationally representative U.S.
survey found that most consumers were aware of food waste as a problem, knowledgeable about reduc-
tion strategies, and engaged in some waste-reducing behaviors (Neff et al., 2015). Moreover, research
among ltalian university students revealed a strong baseline awareness of food waste, with students able
to articulate definitions and identify causes and consequences (Catalano et al., 2024).

IJFMR250343958 Volume 7, Issue 3, May-June 2025 15



https://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

8.2. Environmental and Social Impact Awareness

8.2.1. Environmental Impact Awareness

The students demonstrated a solid awareness of key environmental impacts, such as food waste's contri-
bution to greenhouse gas emissions and climate change. This aligns directly with the paper’s emphasis
on food waste as a significant global environmental challenge, responsible for 8-10% of total greenhouse
gas emissions (UNEP, 2023) and substantial methane production (USDA, 2022). The high awareness
reflects an understanding of the detrimental environmental consequences discussed by Makanjuola et al.
(2020) and Ghosh et al. (2015).

Furthermore, the students were "Extremely Aware™ of how food waste affects environmental resources.
This finding resonates strongly with the paper’s discussion of food waste leading to the inefficient use
and depletion of resources like water, land, and energy throughout the food supply chain (Awasthi et al.,
2019). Their awareness suggests they grasp the concept presented by Cerda et al. (2018) that reducing
food waste represents a significant opportunity to mitigate resource loss and address climate change.
8.2.2. Social Impact Awareness

Awareness of the social impacts was particularly high. Students showed strong recognition of the link
between food waste and community food access and its potential role in addressing malnutrition. This
high level of awareness directly reflects the social dimensions discussed in the RRL, such as the paradox
of massive food waste occurring alongside widespread hunger (UN, 2024; Cos, 2022) and the potential
for waste reduction strategies, like redistributing surplus food, to offer social benefits (Makanjuola et al.,
2020).

The students' awareness also extended to understanding how food waste impacts local distribution sys-
tems and demonstrates inefficiencies in the global food system. This aligns with the RRL's broader dis-
cussion of food waste occurring throughout the supply chain (Makanjuola et al., 2020) and the need for
comprehensive strategies to improve system efficiency and sustainability (Ghosh et al., 2015). Their un-
derstanding that addressing food waste contributes to solving social welfare challenges underscores the
multifaceted nature of the problem as presented in the literature.

8.3. Variations in Food Waste Awareness Across Student Demographics

8.3.1. Gender

Gender differences emerged in the levels of food waste awareness among respondents, particularly
across all three dimensions: conceptual, environmental, and social. The researchers found that female
participants consistently exhibited greater awareness of food waste issues compared to male and non-
binary participants. This finding aligns with results from a study conducted at Tamilnadu University in
Indonesia, where female students exhibited higher knowledge levels and more positive attitudes toward
food waste reduction (Radhakrishnan & Manivannan, 2025). This earlier study noted that female stu-
dents tend to be more attuned to environmental issues potentially due to gender socialization, consider-
ing that females are often influenced by norms centered on responsibility and care, particularly in envi-
ronmental and social contexts (Alattar et al., 2020).

Similar patterns of gender-differentiated awareness were observed in Philippine contexts by Limon and
Villarino (2020), who found that women typically possessed greater food waste-related knowledge and
awareness. The WWF-Philippines' (2022) report on waste management further supports this trend, not-
ing that women often hold disproportionate responsibility for household waste handling, which likely
contributes to their enhanced awareness of waste-related issues. Hence, these findings collectively sug-
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gest a consistent pattern where female respondents demonstrate higher awareness across multiple dimen-
sions of food waste understanding.

While the primary focus of this study is targeted on awareness levels rather than behaviors, it is worth
noting that awareness differences do not always translate into corresponding behavioral differences.
Studies by Kuo and Shih (2016) and Cantaragiu (2019) found that despite higher awareness levels, fe-
male participants did not necessarily generate less food waste than their male counterparts. This observa-
tion mirrors the relationship between awareness and action, suggesting that awareness alone, while im-
portant, may be insufficient to overcome structural and practical barriers to waste reduction.

8.3.2. Age

With age put into the discussion, the data from the surveys indicates high awareness among the youth,
with older students exhibiting higher awareness levels across the conceptual, environmental, and social
dimensions of food waste. This finding provides an interesting counterpoint to the study of Department
of Science and Technology — Food and Nutrition Research Institute (2023), which examined awareness
across broader age ranges and found more complex patterns of food waste awareness. Their research
suggested that while older individuals might possess greater theoretical knowledge about food waste is-
sues, this awareness did not consistently translate into higher levels of practical knowledge about food
management strategies.

The age-related awareness differences identified in this study study also add distinction to existing litera-
ture on youth awareness of food waste issues because while Karunasena et al. (2021) and Zero Waste
Scotland (2019) both noted gaps in the awareness of youth, between 18 and 34 years of age, regarding
practical aspects of food waste management, the findings in our study suggest that even within younger
(between 15-20 years old) demographic groups, meaningful differences in awareness exist across age
brackets. These variations in awareness may reflect differences in educational exposure, personal inter-
est in environmental issues, or developmental stages of environmental consciousness. Hence, this find-
ing suggests that awareness is not solely determined by generational grouping, but is also shaped by con-
text-specific factors such as grade level, curriculum exposure, and developmental maturity (Mariam et
al., 2022). For instance, older students may have encountered more environmental education content,
participated in relevant school campaigns, or developed stronger critical thinking skills that help them be
aware of the broader implications of food waste (Catalano et al., 2024). These variations may also reflect
an increasing personal sense of responsibility, which tends to develop with age, or a greater interest in
sustainability topics due to social influences or academics (Wang et al., 2023).

8.3.3. Grade Level

Moving on, the findings of this study also found a pattern between age, grade level, and food waste
awareness, considering that older students and those in higher grade levels demonstrate greater aware-
ness across conceptual, environmental, and social dimensions. Specifically, Grade 12 students and those
aged 18-20 years old exhibited higher awareness of food waste issues than Grade 11 students and those
aged 15-17 years old, suggesting that educational level plays an important role in developing environ-
mental consciousness. This finding aligns with a study at Union Christian College in the Philippines,
which found that both Grade 11 and Grade 12 students were highly aware of the economic and environ-
mental impacts of food waste, but the overall trend indicated that awareness and responsible behaviors
increased with grade level (Cariaga et al., 2025).

The pattern evident in age, grade level, and awareness can be attributed to several factors since those
students in their senior years have had more exposure to educational content related to sustainability and
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environmental issues throughout their curriculum (Busse, 2018). Second, as students progress through
their education, they develop more sophisticated critical thinking skills that enable them to better com-
prehend complex environmental challenges, such as food waste, compared to those who received less
education (Bittner, 2025). Data from a 2024 field study of senior high school students in China con-
firmed that awareness and behaviors around food waste are influenced by factors such as age, education-
al exposure, and school-based interventions, with understanding becoming stronger as students progress
to higher grades since these educational experiences collectively contribute to deeper awareness and
sensitivity toward food waste issues among higher-grade students (Zhang et al., 2024).

8.3.4. Frequency of Food Facility Usage

The study revealed a nuanced relationship between the frequency of food facility usage and students’
food waste awareness. Those who regularly utilized campus food facilities displayed notably higher
awareness across the conceptual, environmental, and social dimensions compared to those who used
them infrequently or not at all.

Frequent users are more likely to observe and experience the outcomes of food consumption and waste
firsthand, which may heighten their sensitivity to the issue. A related study conducted at Bina Nusantara
University (Wijaya & Marpaung, 2024) supports this finding, revealing that students who regularly dine
at campus food stalls develop stronger awareness of food waste practices and associated environmental
consequences. The daily interaction with food services often includes visual exposure to leftover food
and disposal processes, which can serve as informal but impactful educational moments.

In contrast, those who bring food from home or eat off-campus may not witness institutional food waste
to the same extent, which could explain lower awareness levels. Moreover, campus food facilities are
often tied to sustainability initiatives such as waste segregation and composting programs. These initia-
tives, when present and well-communicated, reinforce students’ understanding of food waste’s broader
implications (WWF-Philippines, 2023).

However, while frequency of usage correlates with awareness, it does not automatically translate into
responsible behavior. As pointed out by Principato et al. (2020), exposure must be paired with active
education and engagement to foster lasting behavioral change. Thus, schools must ensure that their food
service areas not only function as providers but also as platforms for sustainability advocacy..

8.3.5. Involvement in Sustainability Programs

Students involved in sustainability-focused programs—such as environmental clubs, eco-campaigns, and
community clean-ups—exhibited the highest levels of food waste awareness across all dimensions. This
finding underscores the strong link between experiential learning and environmental consciousness. This
aligns with the experiential learning theory, which posits that active engagement fosters deeper under-
standing and retention of knowledge (Kolb, n.d.). Students who participate in sustainability initiatives
often receive direct exposure to the causes and consequences of waste, along with practical tools for mit-
igation. A study by Florencio et al. (2021) on Metro Manila youth confirmed that student participants in
green school programs displayed enhanced awareness and more sustainable behaviors compared to their
peers.

Additionally, involvement in these programs builds a sense of environmental stewardship and social re-
sponsibility. According to the Department of Education’s "Eco-Schools™ framework (DepEd, 2023),
embedding sustainability in school culture—through co-curricular and extracurricular activities—
significantly boosts both awareness and action among students. In our study, students active in such pro-
grams scored particularly high on the social dimension of food waste awareness, suggesting a deeper
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understanding of the societal impacts of overconsumption and inequitable food distribution. These find-
ings further highlight the importance of integrating sustainability initiatives within the educational sys-
tem, not only as occasional projects but as sustained, structured components of school life. When stu-
dents are directly engaged, they become more conscious not only of their individual practices but also of
their role within the larger environmental ecosystem

9. Conclusion

Food waste among university students stands as a critical challenge with far-reaching implications for
nutrition, food security, budgets, environmental sustainability, and social well-being. This study, among
the first to systematically assess food waste awareness at Mapua University, offers evidence that senior
high school students possess a strong conceptual grasp of food waste and its environmental and social
impacts. Notably, students recognize the potential for food waste reduction to combat malnutrition and
improve community access to food-a finding that aligns with broader global priorities for responsible
consumption and sustainability. Demographic patterns revealed in this research highlight important op-
portunities for intervention: awareness is higher among females, increases with age and academic stand-
ing, and is particularly pronounced among those who frequently use campus food facilities or participate
in sustainability programs. These insights suggest that multifaceted, targeted educational strategies-
rather than one-size-fits-all messaging-could be especially effective in further elevating awareness and
translating it into meaningful behavioral change. Although the university’s engineering-focused and ur-
ban context may limit the broad generalizability of these findings, they point to the premise of student-
led, data-driven initiatives and the importance of ongoing measurement to track progress and refine
strategies over time. Ultimately, the results in this study echoes that Mapua University’s students are not
only aware of the stakes but are also positioned to lead in advancing campus sustainability. By building
on this strong foundation of awareness and strategically addressing behavioral barriers, the university
community can make significant strides toward reducing food waste, conserving resources, and fostering
a culture of social responsibility.

10. Recommendations

10.1. Recommendations for Future Research

Future studies should expand beyond the current sample of 150 senior high school students to include at
least 300 participants across MapuUa University's entire population, ensuring greater representation of
gender diversity by including non-binary individuals alongside male and female respondents. This ex-
pansion would provide a more comprehensive understanding of food waste management behaviors
throughout the university community. Research should specifically examine the unique cultural factors
affecting food waste behaviors among Filipino youth at Mapua, particularly investigating how family
dining traditions, "clean plate™ expectations, and communal eating practices influence students' waste
behaviors on campus. A comparative analysis of Mapua University's food waste management systems
against other leading Philippine educational institutions would identify regional best practices and op-
portunities for institutional collaboration. Additionally, controlled studies should be designed to quanti-
tatively measure the effectiveness of different educational interventions, including classroom integration,
campus campaigns, and peer education programs, by tracking measurable food waste metrics in Mapua's
canteens before and after implementation. Future research should also investigate student receptiveness
to digital tools for tracking personal food waste, such as mobile applications that could be implemented
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within the Mapua senior high school environment, considering technology accessibility among the stu-
dent population.

10.2. Recommendations for Practice

Based on the findings of insufficient awareness regarding food waste management among Mapua's sen-
ior high school population, the university should develop and implement comprehensive multimedia
awareness campaigns specifically designed for the Filipino youth demographic, utilizing platforms fre-
quently used by students. These campaigns should emphasize the environmental, social, and economic
consequences of food waste and highlight the importance of adopting sustainable practices among stu-
dents, faculty, and staff.

To address inconsistencies in current practices, MapuUa should establish and enforce a comprehensive
"Zero Food Waste" policy that includes clear protocols for food waste separation at source, designated
composting areas for all campus buildings, mandatory food waste audit reporting each semester, and in-
tegration of waste reduction metrics into the university's sustainability performance indicators. This pol-
icy would promote coordinated efforts across all sectors of the campus community.

Given the inadequate integration of food waste management into daily student routines, specific curricu-
lum modifications should incorporate food waste management modules into required senior high school
courses by adding a food sustainability component and offering workshops to reinforce practical in-
volvement in sustainability. To further encourage participation, Mapua should implement an eco-point
program that rewards students who consistently demonstrate proper food waste management practices,
which can be exchanged for academic privileges such as priority enrollment, discounts at campus estab-
lishments, or recognition during school events.

Finally, the university should form strategic partnerships with local composting facilities within Metro
Manila, nearby community gardens that can utilize compost from the university, and the Department of
Environment and Natural Resources (DENR) for technical assistance on waste management systems ap-
propriate for educational institutions in urban Philippine setting.

References

1. Abdelaal, A. H., McKay, G., & Mackey, H. R. (2019). Food waste from a university campus in the
Middle East: Drivers, composition, and resource recovery potential. Waste Management, 98, 14-20.
https://doi.org/10.1016/j.wasman.2019.08.007

2. Alattar, M. A., DeLaney, J., Morse, J. L., & Nielsen-Pincus, M. (2020). Food waste knowledge, atti-
tudes, and behavioral intentions among university students. Journal of Agriculture, Food Systems,
and Community Development, 9(3). https://doi.org/10.5304/jafscd.2020.093.004

3. Amicarell, V., Poladian, S.M., Aluculesei, A.C., & Bux, C. (2021). The Role of Education Toward
Food Waste Minimization. In Proceedings of the 7th BASIQ International Conference on New
Trends in Sustainable Business and Consumption Foggia—Department of Economics, Online Confer-
ence (pp. 3-5). https://doi.org/10.24818/basig/2021/07/032

4. Apolonio, R. A. (2022). Auditing food waste in select public schools in the Philippines. Internation-
al Journal of Real Estate Studies, 13(1), 20-28. https://www.researchgate.net/profile/Rocel-
Apolonio-
2/publication/361863276_Auditing_Food_Waste in_Select Public_Schools_in_the_ Philippines/link
s/62c8ceb0d7bd92231fa3479e/Auditing-Food-Waste-in-Select-Public-Schools-in-the-
Philippines.pdf

IJFMR250343958 Volume 7, Issue 3, May-June 2025 20



https://www.ijfmr.com/
https://doi.org/10.1016/j.wasman.2019.08.007
https://doi.org/10.5304/jafscd.2020.093.004
https://doi.org/10.24818/basiq/2021/07/032
https://www.researchgate.net/profile/Rocel-Apolonio-2/publication/361863276_Auditing_Food_Waste_in_Select_Public_Schools_in_the_Philippines/links/62c8ceb0d7bd92231fa3479e/Auditing-Food-Waste-in-Select-Public-Schools-in-the-Philippines.pdf
https://www.researchgate.net/profile/Rocel-Apolonio-2/publication/361863276_Auditing_Food_Waste_in_Select_Public_Schools_in_the_Philippines/links/62c8ceb0d7bd92231fa3479e/Auditing-Food-Waste-in-Select-Public-Schools-in-the-Philippines.pdf
https://www.researchgate.net/profile/Rocel-Apolonio-2/publication/361863276_Auditing_Food_Waste_in_Select_Public_Schools_in_the_Philippines/links/62c8ceb0d7bd92231fa3479e/Auditing-Food-Waste-in-Select-Public-Schools-in-the-Philippines.pdf
https://www.researchgate.net/profile/Rocel-Apolonio-2/publication/361863276_Auditing_Food_Waste_in_Select_Public_Schools_in_the_Philippines/links/62c8ceb0d7bd92231fa3479e/Auditing-Food-Waste-in-Select-Public-Schools-in-the-Philippines.pdf
https://www.researchgate.net/profile/Rocel-Apolonio-2/publication/361863276_Auditing_Food_Waste_in_Select_Public_Schools_in_the_Philippines/links/62c8ceb0d7bd92231fa3479e/Auditing-Food-Waste-in-Select-Public-Schools-in-the-Philippines.pdf

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

5. Arnadottir, A.D., Kok, G., van Gils, S., & ten Hoor, G.A. (2018). Waste separation in cafeterias: A
study among university students in the Netherlands. International Journal of Environmental Re-
search and Public Health, 16. https://doi.org/10.3390/ijerph16010093

6. Awasthi, M. K., Zhao, J., Soundari, P. G., Kumar, S., Chen, H., Awasthi, S. K., Duan, Y., Liu, T.,
Pandey, A., & Zhang, Z. (2019). Sustainable management of solid waste. In Elsevier eBooks (pp.
79-99). https://doi.org/10.1016/b978-0-444-64200-4.00006-2

7. Bamberg, S., & Moser, G. (2007). Twenty years after Hines, Hungerford, and Tomera: A new meta-
analysis of psycho-social determinants of pro-environmental behaviour. Journal of Environmental
Psychology, 27(1), 14-25. https://doi.org/10.1016/].jenvp.2006.12.002

8. Barloa, E. P., Lapie, L. P., & de la Cruz, C. P. P. (2016). Knowledge, attitudes, and practices on solid
waste management among undergraduate students in a Philippine State University. Journal of Envi-
ronment and Earth Science, 6(6), 146-153. https://tinyurl.com/bdm7jsuy

9. Barrion, A.S.A,, Calayag, J.A.S., Nguyen-Orca, M.F.R., & Melo-Rijik, M.N. (2023). Food loss and
waste in the Philippines: a literature review. Food Research, 7(6), 278-289.
https://doi.org/10.26656/fr.2017.7(6).127

10. Bergman, B. M., Gronroos, M., & Marklund, P. (2023). Policy implementation of waste manage-
ment and sustainability in higher education institutions. Sustainability, 16(15), 6329.
https://doi.org/10.3390/su15156329

11. Bhat, R. (2021). Sustainability challenges in the valorization of agri-food wastes and by-products. In
Valorization of agri-food wastes and by-products (pp. 1-27). Academic Press.
https://doi.org/10.1016/B978-0-12-824044-1.00022-2

12. Boulet, M., Grant, W., Hoek, A.C., & Raven, R. (2022). Influencing across multiple levels: The
positive effect of a school-based intervention on food waste and household behaviours. Journal of
environmental management, 308, 114681. _https://doi.org/10.1016/].jenvman.2022.114681

13. Boulet, M., Wright, B., Williams, C., & Rickinson, M. (2019). Return to sender: a behavioural ap-
proach to reducing food waste in schools. Australasian Journal of Environmental Management,
26(4), 328-346. https://doi.org/10.1080/14486563.2019.1672587

14. Boyle, S. (2018). Awareness and behavior: Young adults' attitudes toward food waste in university
dining halls. Daily Illini. https://dailyillini.com

15. Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in
Psychology, 3(2), 77-101. https://doi.org/10.1191/14780887060p0630a

16. Bruni, C., Akyol, C., Cipolletta, G., Eusebi, A. L., Caniani, D., Masi, S., Colon, J., & Fatone, F.
(2020). Decentralized community composting: past, present and future aspects of Italy. Sustainabil-
ity, 12(8), 3319. https://doi.org/10.3390/su12083319

17. Buhion, R. P., Barrion, A. S., & Lanorio, M. C. (2024). Fruit and Vegetable Waste Characteristics
and Management Practices at Pasig Mega Market in Pasig City, Philippines. International Journal on
Food, Agriculture and Natural Resources, 5(1), 8-14.
https://journal.fanres.org/index.php/IJFANRES/article/view/233

18. Busse, R. (2018). Evaluating the effects of education on student knowledge, attitudes, and behavior
regarding food waste. Open Access Theses. 1513.
https://docs.lib.purdue.edu/open_access_theses/1513

IJFMR250343958 Volume 7, Issue 3, May-June 2025 21



https://www.ijfmr.com/
https://doi.org/10.3390/ijerph16010093
https://doi.org/10.1016/b978-0-444-64200-4.00006-2
https://doi.org/10.1016/j.jenvp.2006.12.002
https://tinyurl.com/bdm7jsuy
https://doi.org/10.26656/fr.2017.7(6).127
https://doi.org/10.3390/su15156329
https://doi.org/10.1016/B978-0-12-824044-1.00022-2
https://doi.org/10.1016/j.jenvman.2022.114681
https://doi.org/10.1080/14486563.2019.1672587
https://dailyillini.com/
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.3390/su12083319
https://journal.fanres.org/index.php/IJFANRES/article/view/233
https://docs.lib.purdue.edu/open_access_theses/1513

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

19. Cantaragiu, R. (2019). The impact of gender on food waste at the consumer level. Studia Universita-
tis Vasile Goldis, Arad-Seria Stiinte Economice, 29(4), 41-57. https://www.ceeol.com/search/article-
detail?id=802862

20. Cariaga, H. G., Hipol, A. A. N., Dig, K. F. C,, Estacio, A. L. T., Parong, M. J. L., & Dela Cruz, E.
(2025, February 19). Food waste behavior and awareness among senior high school students. As-
cendens Asia Journal of Multidisciplinary Research Abstracts, 7(3).
https://ojs.aaresearchindex.com/index.php/AAJMRA/article/view/14612

21. Catalano, F., Cassano, V., Pujia, A., Sciacqua, A., & Hribal, M. L. (2024). Food waste awareness
among Italian university students: results of an online survey. Frontiers in Nutrition, 11, 1401581.
https://doi.org/10.3389/fnut.2024.1401581

22. Cerda, A., Artola, A., Font, X., Barrena, R., Gea, T., & Sanchez, A. (2018). Composting of food
wastes: Status and challenges. Bioresource technology, 248, 57-67.
https://doi.org/10.1016/j.biortech.2017.06.133

23. Cos, W. (2022, October 04). Food wasted by the tons while millions of Filipinos go hungry. Philip-
pine Institute for Development Studies. https://www.pids.gov.ph/details/news/in-the-news/food-
wasted-by-the-tons-while-milions-of-filipinos-go-hungry

24. Deckert, J., & Wilson, M. (2023). Descriptive research methods. In University Press of Florida
eBooks (pp. 153-165). https://doi.org/10.5744/florida/9780813069548.003.0011

25. Department of Education (DepEd). (2023). Eco-Schools framework: Integrating environmental edu-
cation in basic education.

26. Department of Education, Republic of the Philippines. Department of Environment and Natural Re-
sources (DENR). (2023). Solid Waste Management Status Report. https://www.denr.gov.ph

27. Department of Science and Technology — Food and Nutrition Research Institute (DOST-FNRI).
(2023, March 15). Rice, vegetables, and meat: The top 3 most wasted foods among Filipino house-
holds. Science and Technology Information Institute. https://stii.dost.gov.ph/1658-rice-vegetables-
and-meat-the-top-3-most-wasted-foods-among-filipino-households

28. Dolipas, B.B., Ramos, J.L., Alimondo, M.S., Ocampo, P.S., & Fulwani, D.L. (2020). Awareness and
compliance on waste segregation: Implication to a waste management program in a University. Ath-
ens Journal of Sciences. https://doi.org/10.30958/ajs.7-2-1

29. Dong, Y. (2023). Descriptive Statistics and its applications. Highlights in Science Engineering and
Technology, 47, 16-23. https://doi.org/10.54097/hset.v47i.8159

30. Duram, L.A., & Klein, S.K. (2015). University food gardens: a unifying place for higher education
sustainability. International Journal of Innovation and Sustainable Development, 9, 282-302.
https://doi.org/10.1504/1J1SD.2015.071853

31. Dwyer, O. (2023, March 13). Food waste makes up ‘half’ of global food system emissions, Carbon-
Brief. https://www.carbonbrief.org/food-waste-makes-up-half-of-global-food-system-emissions/

32. Eugenio-Gozalbo, M., Ramos-Truchero, G., & Suarez-Lbopez, R. (2021). University gardens for sus-
tainable citizenship: assessing the impacts of garden-based learning on environmental and food edu-
cation at Spanish higher education. International Journal of Sustainability in Higher Education, 22,
516-534. https://doi.org/10.1108/1JSHE-06-2020-0208

33. Fanelli, R. M., & Di Nocera, A. (2017). How to implement new educational campaigns against food
waste: An analysis of best practices in European Countries. Economia Agro-Alimentare, 2, 223-244.
https://doi.org/10.3280/ecag2017-002003

IJFMR250343958 Volume 7, Issue 3, May-June 2025 22



https://www.ijfmr.com/
https://www.ceeol.com/search/article-detail?id=802862
https://www.ceeol.com/search/article-detail?id=802862
https://ojs.aaresearchindex.com/index.php/AAJMRA/article/view/14612
https://doi.org/10.3389/fnut.2024.1401581
https://doi.org/10.1016/j.biortech.2017.06.133
https://www.pids.gov.ph/details/news/in-the-news/food-wasted-by-the-tons-while-milions-of-filipinos-go-hungry
https://www.pids.gov.ph/details/news/in-the-news/food-wasted-by-the-tons-while-milions-of-filipinos-go-hungry
https://doi.org/10.5744/florida/9780813069548.003.0011
https://www.denr.gov.ph/
https://stii.dost.gov.ph/1658-rice-vegetables-and-meat-the-top-3-most-wasted-foods-among-filipino-households
https://stii.dost.gov.ph/1658-rice-vegetables-and-meat-the-top-3-most-wasted-foods-among-filipino-households
https://doi.org/10.30958/ajs.7-2-1
https://doi.org/10.54097/hset.v47i.8159
https://doi.org/10.1504/IJISD.2015.071853
https://www.carbonbrief.org/food-waste-makes-up-half-of-global-food-system-emissions/
https://doi.org/10.1108/IJSHE-06-2020-0208
https://doi.org/10.3280/ecag2017-002003

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

34. Florencio, A. J., de la Cruz, M. A., Santos, R. M., & Villanueva, L. T. (2021). Youth engagement in
environmental sustainability: The role of green school programs in Metro Manila. Philippine Journal
of Environmental Education, 12(1), 45-60.

35. Fraj-Andrés, E., Herrando, C., Lucia-Palacios, L., & Pérez-Lopez, R. (2022). Informative initiatives
as a useful tool to raise awareness of food waste. An application to higher education. International
Journal of Sustainability in Higher Education. https://doi.org/10.1108/ijshe-03-2022-0103

36. Gequinto, A. C. (2017). Solid waste management practices of select state universities in CALA-
BARZON, Philippines. Asia Pacific Journal of Multidisciplinary Research, 5(1), 1-8.
https://tinyurl.com/459sucuv

37. Ghosh, P. R., Sharma, S. B., Haigh, Y. T., Evers, A. L. B., & Ho, G. (2015). An overview of food
loss and waste: Why does it matter?. Cosmos, 11(1). https://doi.org/10.1142/S0219607715500068

38. Jessop, A. (2017, February 13). Generation gap in food waste study finds. Commercial Waste.
https://commercialwaste.trade/generation-gap-food-waste-study-finds

39. Karunasena, G. G., Ananda, J., & Pearson, D. (2021). Generational differences in food management
skills and their impact on food waste in households. Resources, Conservation and Recycling, 175,
105890. https://doi.org/10.1016/j.resconrec.2021.105890

40. Kolb, D. A. (n.d.). Experiential learning: Experience as the source of learning and development.
Prentice Hall.

41. Kuo, C.S., & Shih, Y. (2016). Gender differences in the effects of education and coercion on reduc-
ing buffet plate waste. Journal of Foodservice Business Research, 19, 223 - 235.
https://doi.org/10.1080/15378020.2016.1175896 Leal Filho, W., Lange Salvia, A., Davis, B., Will,
M., & Moggi, S. (2021). Higher education and food waste: assessing current trends. International
Journal  of  Sustainable  Development &  World  Ecology, 28(5), 440-450.
https://doi.org/10.1080/13504509.2020.1865474

42. Leal Filho, W., Ribeiro, P. C. C., Setti, A. F. F., Azam, F. M. S., Abubakar, I. R., Castillo-Apraiz, J.,
... & Borsari, B. (2024). Toward food waste reduction at universities. Environment, development and
sustainability, 26(7), 16585-16606. https://doi.org/10.1007/s10668-023-03300-2

43. Limon, M. R., & Villarino, C. B. J. (2020). Knowledge, attitudes and practices on household food
waste: Bases for formulation of a recycling system. Global Journal of Environmental Science and
Management, 6(3), 323-340. https://doi.org/10.22034/gjesm.2020.03.04

44. Makanjuola O, Arowosola T, Chenyu D. (2020). The utilization of food waste: Challenges and op-
portunities. J Food Chem Nanotechnol 6(4): 182-188. https://doi.org/10.17756/jfcn.2020-0100

45. Mapua University. (2024). Mapua University. https://www.mapua.edu.ph/

46. Mariam, N., Nina, L., Fabian, B., Florence, Z., Simone, A., Ulf, S., & Daniel, F. (2022). The Food
Waste Lab: Improving food waste reduction behavior through education. Journal of Cleaner Produc-
tion, 370, 133447,

47. Miksza, P., Shaw, J. T., Richerme, L. K., Hash, P. M., Hodges, D. A., & Parker, E. C. (2023). Quan-
titative descriptive and correlational research. In Oxford University Press eBooks (pp. 241-262).
https://doi.org/10.1093/0s0/9780197639757.003.0012

48. Mulyana, R., Daryanto, E., Nugrahadi, E., Jubaidah, J., & Selly, R. (2020). Increasing students’ en-
vironmental education and awareness through campus owned waste management unit. In Proceed-
ings of the the 3rd Annual Conference of Engineering and Implementation on VVocational Education,

IJFMR250343958 Volume 7, Issue 3, May-June 2025 23



https://www.ijfmr.com/
https://doi.org/10.1108/ijshe-03-2022-0103
https://tinyurl.com/459sucuv
https://doi.org/10.1142/S0219607715500068
https://commercialwaste.trade/generation-gap-food-waste-study-finds
https://doi.org/10.1016/j.resconrec.2021.105890
https://doi.org/10.1080/13504509.2020.1865474
https://doi.org/10.1007/s10668-023-03300-2
https://doi.org/10.22034/gjesm.2020.03.04
https://doi.org/10.17756/jfcn.2020-0100
https://www.mapua.edu.ph/
https://doi.org/10.1093/oso/9780197639757.003.0012

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

49.

50.

51.

52,

53.

54.

55.

56.

57,

58.

59.

60.

61.

62.

63.

ACEIVE 2019, 16 November 2019, Universitas Negeri Medan, North Sumatra, Indonesia.
https://doi.org/10.4108/eai.16-11-2019.2293146

Neff, R. A., Spiker, M. L., & Truant, P. L. (2015). Wasted food: US consumers' reported awareness,
attitudes, and behaviors. PloS one, 10(6), e0127881.

Nunkoo, R., Bhadain, M., & Baboo, S. (2021). Household food waste: attitudes, barriers and motiva-
tions. British Food Journal, 123(6), 2016-2035. https://doi.org/10.1108/BFJ-03-2020-0195

Nunnally, J. C. (1978). Psychometric Theory (2nd ed.). New York: McGraw-Hill.
https://www.scirp.org/reference/ReferencesPapers?ReferencelD=1867797

Oliver, P. (2006). Purposive sampling. In V. Jupp (Ed.), The sage dictionary of social research meth-
ods (pp. 244-245). Sage Publication, Inc. http://srmo.sagepub.com/view/the-sage-dictionary-of-
social-research-methods/n162.xml

Ozcicek-Dolekoglu, C., & Var, I. (2019). Analysis of food waste in university dining halls: A case
study from Turkey. Fresenius Environ. Bull, 28, 156-166. https://tinyurl.com/4w29a2b3

Palijon, A., Hara, Y., Murakami, A., De Guzman, C., & Yokohari, M. (2017). Biowaste reuse
through composting: The response of Barangay Holy Spirit in Quezon City, Philippines, to solid-
waste management. Sustainable Landscape Planning in Selected Urban Regions, 227-236.
http://dx.doi.org/10.1007/978-4-431-56445-4 22

Pandey, S., Budhathoki, M., Jose Armando Perez-Cueto, F., & Thomsen, M. (2023). Factors influ-
encing consumers' food waste reduction behaviour at the university canteen. Food Quality and Pref-
erence. https://doi.org/10.1016/j.foodqual.2023.104991

Principato, L., Secondi, L., & Pratesi, C. A. (2020). Reducing food waste: An investigation on the
behavior ~ of Italian  youth. Journal of Cleaner  Production, 258, 120687.
https://doi.org/10.1016/j.jclepro.2020.120687

Qian, L., Li, F., Cao, B., Wang, L., & Jin, S. (2021). Determinants of food waste generation in Chi-
nese university canteens: Evidence from 9192 university students. Resources, Conservation and Re-
cycling, 167, 105410. https://doi.org/10.1016/j.resconrec.2021.105410

Rai, N., & Thapa, B. (2015). A study on purposive sampling method in research. Kathmandu: Kath-
mandu School of Law, 5(1), 8-15.
https://d1wqtxts1xzle7.cloudfront.net/48403395/A_Study on_Purposive_Sampling_Method_in_Res
earch-libre.pdf

Radhakrishnan, G., & Manivannan, S. (2025). Socioeconomic divides and food waste: Exploring
knowledge gaps and awareness levels in food waste reduction among college students, in Tamil Na-
du. Journal of Education and Health Promotion, 14(1), 96.
https://doi.org/10.4103/jehp.jehp 1671 24

Sarker, A., Ahmmed, R., Ahsan, S. M., Rana, J., Ghosh, M. K., & Nandi, R. (2024). A comprehen-
sive review of food waste valorization for the sustainable management of global food waste. Sus-
tainable Food Technology, 2(48). https://doi.org/10.1039/d3fb00156¢

Tamasiga, P., Miri, T., Onyeaka, H., & Hart, A. (2022). Food waste and circular economy: Chal-
lenges and opportunities. Sustainability, 14(16), 9896. https://doi.org/10.3390/su14169896

Tavakol, M., & Dennick, R. (2011). (PDF) Making Sense of Cronbach’s Alpha. ResearchGate.
https://www.researchgate.net/publication/270820426_Making_Sense_of Cronbach

Thyberg, K. L., & Tonjes, D. J. (2016). Drivers of food waste and their implications for sustainable
policy  development.  Resources, Conservation and  Recycling, 106, 110-123.

IJFMR250343958 Volume 7, Issue 3, May-June 2025 24



https://www.ijfmr.com/
https://doi.org/10.4108/eai.16-11-2019.2293146
https://doi.org/10.1108/BFJ-03-2020-0195
https://www.scirp.org/reference/ReferencesPapers?ReferenceID=1867797
http://srmo.sagepub.com/view/the-sage-dictionary-of-social-research-methods/n162.xml
http://srmo.sagepub.com/view/the-sage-dictionary-of-social-research-methods/n162.xml
https://tinyurl.com/4w29a2b3
http://dx.doi.org/10.1007/978-4-431-56445-4_22
https://doi.org/10.1016/j.foodqual.2023.104991
https://doi.org/10.1016/j.jclepro.2020.120687
https://doi.org/10.1016/j.resconrec.2021.105410
https://d1wqtxts1xzle7.cloudfront.net/48403395/A_Study_on_Purposive_Sampling_Method_in_Research-libre.pdf
https://d1wqtxts1xzle7.cloudfront.net/48403395/A_Study_on_Purposive_Sampling_Method_in_Research-libre.pdf
https://doi.org/10.4103/jehp.jehp_1671_24
https://doi.org/10.1039/d3fb00156c
https://doi.org/10.3390/su14169896
https://www.researchgate.net/publication/270820426_Making_Sense_of_Cronbach

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

https://doi.org/10.1016/j.resconrec.2015.11.016 Thi, N. B. D., Kumar, G., & Lin, C.-Y. (2015). An
overview of food waste management in developing countries: Current status and future perspective.
Journal of Environmental Management, 157, 220-229.
https://doi.org/10.1016/j.jenvman.2015.04.022

64. United Nations. (2024, March 27). With 783 million people going hungry, a fifth of all food goes to
waste. UN News. https://news.un.org/en/story/2024/03/1148036

65. United Nations Environment Programme [UNEP]. (2023, September 25). Composting: Solution to
food loss and waste. United Nations Environment Programme.
https://www.unep.org/ietc/news/story/composting-solution-food-loss-and-waste

66. United States Department of Agriculture [USDA]. (2022). Food waste and its links to greenhouse
gases and climate change. Retrieved from https://www.usda.gov/media/blog/2022/01/24/food-waste-
and-its-links-greenhouse-gases and-climate-change

67. Van Fan, Y., Lee, C. T., Klemes, J. J., Bong, C. P. C., & Ho, W. S. (2016). Economic assessment
system towards sustainable composting quality in the developing countries. Clean Technologies and
Environmental Policy, 18(8), 2479-2491. https://doi.org/10.1007/s10098-016-1209-9

68. Waliczek, T., McFarland, A., & Holmes, M. (2016b). The Relationship between a Campus Compost-
ing Program and Environmental Attitudes, Environmental Locus of Control, Compost Knowledge,
and Compost Attitudes of College Students. HortTechnology, 26(5), 592-598.
https://doi.org/10.21273/horttech03320-16

69. Wang, Z., Jiang, J., & Zeng, Q. (2023). The effect of dietary awareness on household food waste.
Waste Management & Research, 41(1), 164-172. https://doi.org/10.1177/0734242X221105435

70. Wang, D., Zhang, K., Lv, X., Xue, L., Yang, Z., & Li, P. (2024). Analysis of factors influencing col-
lege students’ food waste behavior and evaluation of labor education intervention. Frontiers in Public
Health, 12, 1372430. https://doi.org/10.3389/fpubh.2024.1372430

71. Wijaya, H. P., & Marpaung, M. D. (2024). Food waste awareness among university students: A case
study at Bina Nusantara University. International Journal of Environmental Research and Education,
19(2), 101-115.

72. WWEF-Philippines. (2022). Research assessment on the attitudes and motivations of women in waste.
https://plasticsmartcities.org/research-assessment-on-the-attitudes-and-motivations-of-women-in-
waste/

73. Zero Waste Scotland. (2019). Food waste: A student perspective.
https://www.zerowastescotland.org.uk/resources/food-waste-student-perspective

74. Zhang, P., Zhang, W., Liu, X., & Sun, F. (2024). Does the frequency of eating snacks increase food
waste? A study based on senior high school in China. Frontiers in Sustainable Food Systems, 8,
1336220.

IJFMR250343958 Volume 7, Issue 3, May-June 2025 25



https://www.ijfmr.com/
https://doi.org/10.1016/j.jenvman.2015.04.022
https://news.un.org/en/story/2024/03/1148036
https://www.unep.org/ietc/news/story/composting-solution-food-loss-and-waste
https://doi.org/10.1007/s10098-016-1209-9
https://doi.org/10.21273/horttech03320-16
https://doi.org/10.1177/0734242X221105435
https://doi.org/10.3389/fpubh.2024.1372430
https://plasticsmartcities.org/research-assessment-on-the-attitudes-and-motivations-of-women-in-waste/
https://plasticsmartcities.org/research-assessment-on-the-attitudes-and-motivations-of-women-in-waste/
https://www.zerowastescotland.org.uk/resources/food-waste-student-perspective

