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Abstract

Food waste is a pressing sustainability challenge, yet its behavioral determinants in higher education remain
poorly understood in India. This study examines the knowledge, attitudes, and practices (KAP) of South Indian
university students toward food waste management. A quantitative cross-sectional design was adopted. Of 1,200
questionnaires distributed through convenience sampling at affiliated South Indian universities, 832 usable responses
were retained after data cleaning, an effective response rate of 69.33%. Responses were analyzed using descriptive
statistics, chi-square goodness-of-fit tests, independent samples t-tests, one-way ANOVA, Pearson correlation, and
multiple linear regression. Students reported moderate awareness and generally positive attitudes, but neither
translated consistently into waste-reducing behavior. Associations among the three KAP dimensions were weak:
knowledge and attitude were negatively correlated (r = −0.091, p < 0.01), while knowledge and practice (r = −0.015)
and attitude and practice (r = 0.014) were not significant. In the regression model, knowledge (β = 0.130, p < 0.001)
and practice (β = 0.201, p < 0.001) were significant positive predictors of food waste behavior, whereas attitude was
not (β = 0.012, p = 0.727). The model was significant, F (3, 828) = 16.472, p < 0.001, but explained only 5.6% of
the variance in food waste behavior (R2 = 0.056, adjusted R2 = 0.053). Gender, academic year, and household
income were each associated with one or more KAP dimensions. The findings indicate that awareness alone will not
reduce food waste in higher education institutions, and that behavioral nudges, practical skills, structural support,
and curriculum-embedded sustainability education are also required, in line with Sustainable Development Goal 2.
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1. Introduction

Food waste is a moral, environmental, and economic problem of global scale. An estimated 1.3 billion tonnes of food
are lost or wasted each year along the production-to-consumption continuum [1, 2]. This accounts for 8–10% of global
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greenhouse gas emissions and squanders freshwater, arable land, and embedded labor. Colleges and universities occupy
a distinctive position in this picture. They generate large volumes of waste through campus cafeterias, hostels, and
scheduled events, and they also shape the knowledge and values that drive wider social change [3, 4].

The knowledge-attitudes-practices (KAP) framework is the analytical tool most widely used to examine the human
factors behind food waste. Derived from health behavior theory and adapted for environmental and sustainability
contexts, it holds that accurate knowledge forms positive attitudes, which in turn shape sustainable practices [5].
Awareness and attitudinal concern do not invariably lead to behavior change across cultural contexts, however. This
discrepancy has been described as the value-action gap, the intention-behavior gap, or the KAP gap [6, 7].

India is a compelling setting for KAP-based food waste research. As the most populous nation, it faces significant food
waste pressures from rapid urbanization and shifting dietary habits. Food waste in homes and institutions remains
high even though food carries considerable cultural and religious meaning in Indian traditions, meaning that should
discourage waste [8]. The growing KAP literature in Indian higher education suggests that students hold a moderate
level of awareness while their practices remain inconsistent, a discrepancy shaped by economic and sociocultural factors
that mediate the link between cognition and action. Multi-institutional, empirically strong studies of KAP among
Indian university students are nonetheless scarce.

This study addresses that gap. Its objectives are to:

1. assess students’ knowledge, attitudes, and practices concerning food waste at selected South Indian universities;

2. examine variation in KAP dimensions across major demographic factors (gender, academic year, household
income);

3. quantify the correlations and regression relationships between KAP dimensions and food waste behavior; and

4. draw out implications for institutional policy and educational intervention.

2. Related Work

2.1. The KAP Framework in Food Waste Research

The KAP framework has been used extensively in food waste research to establish correlations between individual
cognitive and behavioral traits. Earlier work demonstrated that consumers’ intentions to reduce food waste were
significantly influenced by both attitude and perceived behavioral control, with the latter also serving as a direct
predictor of actual behavior [6]. Others identified time management, price sensitivity, and environmental concern as
significant attitudinal precursors to food-saving behavior at the household level [2]. The literature consistently indicates
that the attitude-behavior link is weaker and more context-dependent than theoretical models propose.

Between the intention to reduce food waste and the act of doing so lies a substantial gap. Knowledge that food waste
carries economic and environmental costs shapes attitudes, but intentions formed on that basis are fragile and break
down under everyday conditions. Under the theory of planned behavior, action is governed not only by personal
evaluation but also by subjective norms and by the degree of control an individual perceives over the situation. Bridging
the gap therefore requires practical knowledge, such as an accurate reading of date labels, and, more importantly,
established routines. Checking the refrigerator before shopping and planning meals for the week function as anchors of
control that hold intentions in place once the shopping trip begins.

A more differentiated finding runs counter to conventional theory-of-planned-behavior predictions: motivation to
participate, ability to participate, and perceived benefits predict household food waste management behavior more
strongly than social influence or perceived behavioral control [7]. Capacity and incentive therefore matter alongside
attitudinal commitment. Evidence from the hospitality industry adds further complexity, showing that market
orientation and environmental apathy act on managers’ attitudes and intentions in different ways [9], which suggests
that normative and commercial drivers operate through separate channels.

2.2. Demographic Drivers of Food Waste KAP

A body of research shows that KAP scores follow identifiable demographic patterns. One study complicated the
assumption that households behave uniformly by showing that respondent age affected food rejection at different stages
of consumption [10]. In Malaysia, household awareness, environmental understanding, and government legislation each
had a substantial effect on sustainable food waste management [8], a finding that matters because food waste makes
up more than 40% of all solid waste disposed of in that country. On the basis of diagnostic results from Philippine
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households, mandatory food waste recycling has been proposed for all families, with KAP assessment identified as the
decisive input to workable recycling systems [5].

Research involving university students in India consistently shows that wasteful behavior persists alongside elevated
levels of nominal knowledge [11]. Knowledge-only interventions cannot address the structural determinants of cultural
practices tied to hospitality, festival catering, and bulk purchasing. The present study contributes to this body of
evidence through a large-sample, multi-institutional design and inferential statistical analysis.

3. Methodology

3.1. Research Design

This research employed a quantitative cross-sectional survey design. The cross-sectional approach suits descriptive and
inferential analysis and allows systematic comparison of KAP variables across demographic groups at a single point in
time. It is well matched to the study objectives, which concern the assessment and comparison of KAP dimensions
rather than the tracking of change over time.

3.2. Setting and Participants

Data were collected from undergraduate students attending affiliated South Indian universities. Convenience sampling
was used within academic departments to recruit participants. A target sample of 1,200 was determined through a
priori power analysis, sufficient to achieve statistical power of 1− β > 0.80 for detecting medium effect sizes (f2 = 0.15)
in multiple regression at α = 0.05. Of the 1,200 questionnaires distributed, 832 were retained after data cleaning, an
effective response rate of 69.33%.

3.3. Instrument

A structured questionnaire was developed with four sections aligned to the KAP parameters. The Knowledge subscale
assessed comprehension of food labeling, nutritional guidelines, the environmental impact of food waste, and waste
reduction strategies. The Attitude subscale captured feelings about food waste together with perceived social norms
and affective dispositions. The Practice subscale recorded self-reported food management behavior, including meal
planning, shopping habits, and waste disposal. The Food Waste Behavior subscale measured reported wastage of fruit
and vegetables, bread, meat, milk, packaged food, and home-cooked meals on a five-point Likert scale ranging from
strongly disagree to strongly agree.

Content validity was established by a panel of three experts, two academic specialists in food science and one English
language specialist, who reviewed the items for coverage, clarity, and relevance. Internal consistency was evaluated
using Cronbach’s alpha. The Knowledge scale returned α = 0.622 and the Attitude scale α = 0.550, values consistent
with previous literature [12], while the Practice scale returned α = 0.891 and the Food Waste Behavior scale α = 0.898.
The questionnaire as a whole returned α = 0.743, indicating acceptable internal consistency and suggesting that the
items measured respondents’ knowledge, attitudes, practices, and food waste behavior with sufficient coherence.

3.4. Data Collection

Quantitative data were collected online through Google Forms. Ethical protocols were observed throughout, covering
institutional ethics approval, voluntary informed consent, anonymity of responses, and the right to withdraw without
consequence.

3.5. Statistical Analysis

Data were analyzed using IBM SPSS Statistics. Descriptive statistics were computed for all KAP and Food Waste
Behavior items. Chi-square goodness-of-fit tests were applied to assess distributional patterns within individual KAP
items. Independent samples t-tests and one-way ANOVA were used to examine mean KAP score differences across
gender, academic year, and household income. Pearson correlation coefficients were computed to assess bivariate
associations between Knowledge, Attitude, and Practice. A multiple linear regression was then conducted with food
waste behavior as the dependent variable and Knowledge, Attitude, and Practice scores as predictors.

62



4. Results

4.1. KAP Item-Level Analysis

Table 1 reports chi-square analyses for selected KAP items. All items showed significant distributional variation across
response categories. Key findings are elaborated below.

Table 1: Chi-square analysis of KAP items (N = 832).

Variable / question
Strongly
disagree
(%)

Disagree
(%)

Neutral
(%)

Agree
(%)

Strongly
agree
(%)

χ2(4) p

Knowledge
Awareness: fill half the plate with fruit and veg-
etables

2.2 16.8 39.2 32.0 9.9 392.04 < 0.001

Understanding of the “use by” date 2.5 17.4 40.7 29.9 9.4 396.80 < 0.001
Knowledge of food waste reduction strategies 2.8 17.5 39.8 30.8 9.1 386.26 < 0.001
Would waste less if informed of environmental
impacts

12.4 15.1 19.5 25.2 27.8 70.58 < 0.001

Attitude
Perception: food waste increases during religious
festivities

5.5 4.3 24.5 42.5 23.1 413.24 < 0.001

Personal concern about food waste and effort to
avoid it

2.2 9.6 24.5 40.6 23.1 366.61 < 0.001

Preference for products sold in smaller packages 1.8 12.4 28.6 36.9 20.3 311.56 < 0.001

Practice
Buying excess food because of sales promotions 2.5 6.4 34.9 39.2 17.1 452.80 < 0.001
Checking refrigerator and pantry stock before
shopping

2.3 5.3 33.3 42.9 16.2 518.36 < 0.001

Planning meals before shopping 2.5 5.2 33.1 42.8 16.5 510.67 < 0.001

Note. Source: primary survey data collected by the authors. Percentages may not sum to 100 because of rounding.

Responses to the Knowledge subscale varied across items. Just over two-fifths of respondents (41.9%) agreed or strongly
agreed with the recommendation to fill half the plate with fruit and vegetables, 39.2% were neutral, and 19.0% disagreed
or strongly disagreed; the distribution was statistically significant, χ2(4) = 392.04, p < 0.001. Awareness of the “use
by” date followed a similar pattern, with 39.3% agreeing or strongly agreeing, 40.7% neutral, and 19.9% disagreeing
or strongly disagreeing, χ2(4) = 396.80, p < 0.001. On knowledge of food waste reduction strategies, 39.9% agreed
or strongly agreed, 39.8% were neutral, and 20.3% disagreed or strongly disagreed, χ2(4) = 386.26, p < 0.001. The
item on willingness to waste less if informed of the environmental consequences of food waste differed from the rest:
more than half of respondents (53.0%) agreed or strongly agreed, 19.5% were neutral, and 27.5% disagreed or strongly
disagreed, χ2(4) = 70.58, p < 0.001. This pattern points to a wider recognition of the potential of environmental
information to shift food waste behavior [13].

The Attitude domain showed generally positive dispositions toward food waste management. A majority of respondents
(65.6%) agreed or strongly agreed that food waste increases during religious festivals, 24.5% were undecided, and 9.8%
disagreed or strongly disagreed, χ2(4) = 413.24, p < 0.001. Similarly, 63.7% agreed or strongly agreed that they were
personally concerned about food waste and tried to avoid it, 24.5% were neutral, and 11.8% disagreed or strongly
disagreed, χ2(4) = 366.61, p < 0.001. On the preference for products sold in smaller packages, 57.2% agreed or strongly
agreed, 28.6% were neutral, and 14.2% disagreed or strongly disagreed, χ2(4) = 311.56, p < 0.001. Most students
therefore held positive attitudes toward food waste reduction, though a sizeable share remained neutral.

The Practice items showed a different alignment from the Knowledge items. On buying more food because of
sales promotions, 56.3% agreed or strongly agreed, 34.9% were neutral, and 8.9% disagreed or strongly disagreed,
χ2(4) = 452.80, p < 0.001, indicating that a substantial number of students may buy more food than they need in
response to promotional offers. On checking refrigerator and pantry stock before shopping, 59.1% agreed or strongly
agreed, 33.3% were neutral, and 7.6% disagreed or strongly disagreed, χ2(4) = 518.36, p < 0.001. Similarly, 59.3%
agreed or strongly agreed that they plan meals before shopping, 33.1% were neutral, and 7.7% disagreed or strongly
disagreed, χ2(4) = 510.67, p < 0.001.
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4.2. KAP Variation by Demographic Characteristics

4.2.1 Knowledge

Table 2 reports mean knowledge scores by demographic characteristics. Gender was not significantly associated with
knowledge, t(830) = −0.671, p = 0.502, although women (M = 3.32, SD = 0.72) scored marginally higher than men
(M = 3.29, SD = 0.73). Academic year produced a statistically significant difference, F (2, 829) = 3.07, p = 0.047, with
second-year students returning the highest mean (M = 3.46, SD = 0.76). Household income was also significantly
associated with knowledge, F (3, 828) = 7.55, p < 0.001, with respondents in the INR 20,000–50,000 band scoring
highest (M = 3.51, SD = 0.79). Academic year and household income are therefore related to knowledge levels, while
gender is not.

Table 2: Knowledge scores by demographic characteristics (N = 832).

Demographic factor n (%) Mean SD F / t p

Gender
Male 369 (44.35) 3.29 0.73 −0.671 0.502
Female 463 (55.65) 3.32 0.72

Year of study
First year 17 (2.04) 3.23 0.63 3.07 0.047
Second year 123 (14.78) 3.46 0.76
Third year 692 (83.17) 3.28 0.72

Household income (INR)
< 20,000 50 (6.01) 3.24 0.62 7.55 < 0.001
20,000–50,000 207 (24.88) 3.51 0.79
50,000–1,00,000 190 (22.84) 3.19 0.71
> 1,00,000 385 (46.27) 3.27 0.69

Note. Source: primary survey data collected by the authors. The gender statistic is t(830); the remaining statistics are F (2, 829) for year of
study and F (3, 828) for household income.

4.2.2 Attitude

Table 3 reports attitude scores by demographic characteristics. The gender difference was statistically significant,
t(830) = 3.406, p = 0.001, with men reporting more positive attitudes toward food waste management (M = 3.79,
SD = 0.68) than women (M = 3.61, SD = 0.76). Academic year also produced a significant difference, F (2, 829) = 7.972,
p < 0.001, with attitude scores rising from first-year students (M = 3.33, SD = 0.59) through second-year (M = 3.49,
SD = 0.88) to third-year students (M = 3.74, SD = 0.70). Household income was significantly associated with attitude,
F (3, 828) = 9.080, p < 0.001, the highest-income group (> INR 1,00,000) reporting the most favorable attitudes
(M = 3.80, SD = 0.62), followed by the INR 50,000–1,00,000 group (M = 3.72, SD = 0.69). Gender, academic year,
and household income were therefore all related to students’ attitudes. The upward trend across academic years may
reflect greater exposure to educational and sustainability experiences, and the higher scores among higher-income
respondents may reflect differences in access to environmental information and to resources that support food waste
awareness.

Table 3: Attitude scores by demographic characteristics (N = 832).

Demographic factor n (%) Mean SD F / t p

Gender
Male 369 (44.35) 3.79 0.68 3.406 0.001
Female 463 (55.65) 3.61 0.76

Year of study
First year 17 (2.04) 3.33 0.59 7.972 < 0.001
Second year 123 (14.78) 3.49 0.88
Third year 692 (83.17) 3.74 0.70

Household income (INR)
< 20,000 50 (6.01) 3.53 0.66 9.080 < 0.001
20,000–50,000 207 (24.88) 3.50 0.91
50,000–1,00,000 190 (22.84) 3.72 0.69
> 1,00,000 385 (46.27) 3.80 0.62

Note. Source: primary survey data collected by the authors. The gender statistic is t(830); the remaining statistics are F (2, 829) for year of
study and F (3, 828) for household income.
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4.2.3 Practice

Table 4 reports practice scores by demographic characteristics. A statistically significant gender difference was
found, t(724.51) = −2.312, p = 0.021, with women scoring higher (M = 3.70, SD = 0.76) than men (M = 3.57,
SD = 0.89). The academic year effect was also significant, F (2, 829) = 9.747, p < 0.001: first-year students recorded
the highest practice score (M = 3.80, SD = 0.63), third-year students the next highest (M = 3.69, SD = 0.79), and
second-year students the lowest (M = 3.34, SD = 0.96). Household income was significantly associated with practice,
F (3, 828) = 3.566, p = 0.014, the highest-income group (> INR 1,00,000) reporting the highest mean (M = 3.70,
SD = 0.78), closely followed by the INR 50,000–1,00,000 group (M = 3.69, SD = 0.72). Gender, academic year, and
household income are therefore all related to food waste management practices, and the differences across years and
income groups indicate that demographic and socioeconomic factors shape the adoption of those practices.

Table 4: Practice scores by demographic characteristics (N = 832).

Demographic factor n (%) Mean SD F / t p

Gender
Male 369 (44.35) 3.57 0.89 −2.312 0.021
Female 463 (55.65) 3.70 0.76

Year of study
First year 17 (2.04) 3.80 0.63 9.747 < 0.001
Second year 123 (14.78) 3.34 0.96
Third year 692 (83.17) 3.69 0.79

Household income (INR)
< 20,000 50 (6.01) 3.39 1.03 3.566 0.014
20,000–50,000 207 (24.88) 3.54 0.91
50,000–1,00,000 190 (22.84) 3.69 0.72
> 1,00,000 385 (46.27) 3.70 0.78

Note. Source: primary survey data collected by the authors. The gender statistic is the Welch-corrected t(724.51); the remaining statistics
are F (2, 829) for year of study and F (3, 828) for household income.

4.3. Bivariate Correlations Among KAP Dimensions

Table 5 presents the Pearson correlation matrix for the three KAP dimensions. Knowledge and Attitude were weakly
and negatively correlated (r = −0.091, p < 0.01). Knowledge and Practice (r = −0.015) and Attitude and Practice
(r = 0.014) were both weak and not significant. Associations among knowledge, attitudes, and practices are therefore
weak throughout, which points to a clear gap between the three domains in food waste management. This divergence
constitutes direct empirical evidence of the KAP gap: cognitive and attitudinal resources, though positively oriented,
translate poorly into behavior change [14]. The result is consistent with the broader social-psychological literature
documenting a persistent disconnect between environmental concern and pro-environmental action [15].

Table 5: Pearson correlation matrix for Knowledge, Attitude, and Practice (N = 832).

Variable Knowledge Attitude Practice

Knowledge 1.000 −0.091** −0.015
Attitude −0.091** 1.000 0.014
Practice −0.015 0.014 1.000

Note. Source: primary survey data collected by the authors. ** Correlation is significant at the 0.01 level (two-tailed).

4.4. Multiple Regression Analysis

Diagnostic tests were run before the regression to check the assumptions of the linear model. Variance inflation factors
ranged from 1.000 to 1.008 and tolerance values from 0.992 to 1.000, both within the accepted range (tolerance > 0.10;
VIF < 5) and indicating no multicollinearity [16]. Homoscedasticity and normality of residuals were checked using
histograms, normal probability (P–P) plots, and plots of standardized residuals against predicted values. The residuals
were homoscedastic and evenly distributed, satisfying the requirements for multiple linear regression [16–18].
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Table 6: Multiple linear regression predicting food waste behavior (N = 832).

Predictor B SE β t p

(Constant) 1.698 0.266 — 6.389 < 0.001
Knowledge 0.166 0.044 0.130 3.826 < 0.001
Attitude 0.015 0.043 0.012 0.349 0.727
Practice 0.228 0.038 0.201 5.950 < 0.001

Note. Source: primary survey data collected by the authors. Dependent variable: food waste behavior score. R = 0.237, R2 = 0.056,
adjusted R2 = 0.053; F (3, 828) = 16.472, p < 0.001.

Table 6 reports the regression coefficients. The regression model was statistically significant, F (3, 828) = 16.472,
p < 0.001, showing that Knowledge, Attitude, and Practice together account for a significant share of food waste
behavior. The model explained 5.6% of the variance (R2 = 0.056). Knowledge was a significant positive predictor
(β = 0.130, p < 0.001) and Practice the strongest positive predictor (β = 0.201, p < 0.001), while Attitude did not
predict food waste behavior (β = 0.012, p = 0.727). Knowledge and Practice therefore contribute significantly to food
waste behavior and Attitude does not. Given the low share of variance explained, the remaining 94.4% is attributable
to factors outside the KAP model, among them structural constraints, sociocultural norms, institutional settings,
economic circumstances, food availability, and household conditions.

5. Discussion

5.1. The KAP Gap: Empirical Confirmation and Theoretical Implications

The central finding of this study is that attitude does not significantly predict food waste behavior, and that knowledge
and practice, though significant, account for only a small share of the variance. Taken together, these results provide
empirical validation of the KAP gap within Indian higher education. The finding aligns with earlier work emphasizing
motivational capacity and perceived benefits as proximate drivers of action, and with the identification of perceived
behavioral control, rather than attitude alone, as a direct predictor of food waste behavior [6, 7, 19]. This is not to
suggest that knowledge and practice are unimportant; they are necessary but insufficient conditions for behavior change.
The passage from thought to action is governed by a combination of contextual, structural, and motivational factors
that KAP instruments do not fully capture.

5.2. Demographic Patterns and Their Implications

The most unexpected result, and the one with the clearest theoretical significance, is the non-linear relationship between
academic year and practice: first-year students outperform their seniors despite lower knowledge and attitude scores.
The move toward greater independence in later years appears to introduce convenience-driven disruptions that erode
established practices even as knowledge and attitudes improve. In the early years of university, food management
practices are largely a continuation of habits learned at home. This has direct implications for when and what higher
education teaches about sustainability. Interventions may need to concentrate not only on building knowledge and
practice but also on sustaining good habits through the transitions that university life brings.

Household income is associated with all three KAP dimensions, with higher-income groups scoring better on attitude
and practice, though not on knowledge, which peaked in the INR 20,000–50,000 band. Socioeconomic inequality is
therefore a structural factor in food waste behavior that educational initiatives alone cannot correct. Lower-income
students face resource limits that make sustainable food management harder regardless of how they feel about it:
storage space may be inadequate, food availability may be irregular, and bulk purchasing may be more likely. Targeted
structural interventions are indicated, including income-sensitive meal planning services, campus food-sharing platforms,
and subsidized storage.

Individual household practices predict food waste behavior significantly, yet the model accounts for only 5.6% of the
total variance. The large majority of the dynamics, 94.4%, is driven by unmeasured systemic determinants that lie
outside individual cognitive control. Foremost among these are social norms around familial care, where the cultural
pressure to avoid any appearance of scarcity at the table routinely overrides planning routines. Structural economic
constraints such as inflation, fluctuating household income, and fixed working hours dictate shopping frequency and
storage capacity. The broader institutional food environment also matters: retail configurations, date-labeling rules,
marketing strategies, and urban food deserts all limit a consumer’s real agency. Individual management practices,
however important, operate within a tightly constrained socioeconomic architecture.
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5.3. Limitations

Several limitations constrain the interpretation of these findings. First, the cross-sectional design prevents causal
inference; longitudinal data would be needed to track KAP trends over the course of a university career. Second,
social desirability bias can distort self-reported practice measures, inflating practice scores and masking the true
size of the intention-behavior discrepancy. Future work should use digital tracking or plate waste audits to measure
waste objectively. Third, although the multi-institutional design improves coverage, convenience sampling limits
representativeness, so the results pertain to the institutional contexts examined rather than to all Indian university
students. Fourth, the low R2 of 0.056 shows that important influences on food waste behavior, among them campus
culture, institutional food systems, and socioeconomic background, remain unmeasured and should be incorporated in
future studies. The KAP framework has been widely used to show that knowledge and attitudes relate to practice, but
it does not fully explain why those relationships take the form they do in a specific setting. The theory of planned
behavior and value-belief-norm theory both suggest that behavior is additionally shaped by intentions, perceived
control, social norms, and personal values. This study therefore goes beyond confirming a KAP gap: knowledge and
practices each make an independent contribution to food waste behavior, but they explain only part of the variation,
which indicates that other psychological and contextual factors are also at work and warrant closer examination.

6. Conclusion and Recommendations

This study contributes a KAP analysis of food waste behavior among South Indian university students. Its principal
theoretical contribution is an empirical demonstration of the KAP gap in this context, with knowledge and practice
identified as significant but modest predictors of food waste behavior (combined R2 = 0.056) and attitude failing to
reach predictive significance. These findings challenge the dominant logic of awareness-first food waste interventions
and call for a reorientation of both research and practice.

Four recommendations follow. First, universities should integrate food sustainability education into core curricula
from the first year onward, focusing not merely on factual knowledge but on attitudinal development, habit formation,
and practical food management skills. Second, campus food environments should be redesigned to reduce structural
barriers to waste-reducing behavior; portion-controlled serving options, real-time food waste feedback systems, and food
recovery programs can shift behavior independently of individual KAP levels. Third, the income-related disparities
documented here warrant targeted support for lower-income students, including subsidized storage access, budget
meal planning workshops, and peer mentoring by first-year students who demonstrate strong practice habits. Fourth,
future research should adopt longitudinal designs, mixed-methods approaches that triangulate self-report with objective
measurement, and theoretical frameworks that extend beyond KAP to incorporate structural, institutional, and
sociocultural determinants.

Because knowledge and practice were significant predictors, targeted consumer education and practical food management
interventions have a part to play in reducing food waste. The small share of variance explained means, however, that
measures aimed only at individual knowledge and practice are unlikely to reduce food waste substantially. Systemic and
structural measures must complement individual-level education and policy. Local governments, retailers, institutions,
and food businesses need to address the contextual factors that shape food-related behavior rather than place the main
responsibility for waste reduction on individual consumers. Practical steps include reducing incentives for unnecessary
bulk buying, standardizing food date labeling, improving storage and planning guidance, and strengthening food waste
collection and organic waste management infrastructure.

Addressing food waste in higher education is not a matter of institutional housekeeping. It supports Sustainable
Development Goal 2, Zero Hunger, and Target 12.3 of Sustainable Development Goal 12, which calls for halving per
capita global food waste at retail and consumer level by 2030 [20]. Universities that translate student awareness into
sustainable practice will contribute to the wider societal change required to meet global food sustainability targets, and
will produce graduates equipped to lead that change in their professional and civic lives.
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