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Abstract

Indonesia is facing a substantial issue of food waste. It contributes to environmental problems and loosens up the
economy. This study aimed to examine the food waste behavior of college students as part of young consumers
because consumer behavior established during youth could influence their behavior in the later stages of life.
Norm Activation Model was utilized to develop the research framework. The data was evaluated using structural
equation modelling. The result showed that college students’ awareness of negative consequences and their
ascription of responsibility for food waste had a significant impact on their personal norm, which in turn
influenced their intention to prevent food waste. The findings are useful to develop strategies to minimize food
waste, particularly among students in higher education institutions.
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1. Introduction

Indonesians discarded an estimated 5-19 million tons
of food waste (FW) per year during 2000-2019
(Kementerian PPN/Bappenas, 2021). FW is a
significant environmental issue that has financial
consequences. The carbon footprint produced by FW
was estimated to be more than 3.3 gigatons of carbon
dioxide annually, along with cost of environmental
about USD 700 billion as well as costs of social
around USD 900 billion each year (FAO, 2014). In
Indonesia, FW along with food loss contributed to
economic loosed up to IDR 213-551 trillion annually,
which accounts for 4%-5% of the gross domestic
product (Kementerian PPN/Bappenas, 2021). Padang,
the capital city of West Sumatra province, is also
facing the food waste problem. Data from the
Ministry of Environment and Forestry (2024)
indicates that between 2023 and 2024, food waste
accounted for 63% of the total waste in Padang.
Furthermore, food waste accounts for 61% of the 500
to 600 tons of waste generated daily in this city
(Rahmadhani & Wadrianto, 2024). Therefore, it is
critical to deal with the issue of FW in order to
achieve sustainable behavior, particularly in the city
of Padang.

To effectively cope with the issue of FW, it is
important to get a deep understanding of the

determinant influences of consumer behavior
regarding FW activities. Consumers demographic
characteristics, for instance age and gender, have been
identified as factors associated with FW behavior
(Chammas & Yehya, 2020). Young consumers made a
substantial contribution to FW issue. Research has
acknowledged that young-age consumers tend to
waste the food more than older consumers (Principato
et al., 2015). Hence, college students, as part of the
young consumer group, were likely to contribute
significantly to the FW generation.

Prior studies focused on analyzing FW behavior in
households (Borg et al., 2022; Kansal et al., 2022; van
der Werf et al., 2020), restaurants (Chalak et al., 2021;
Coskun & Ozbiik, 2020), and schools (Piras et al.,
2023; Vidal-Mones et al., 2022). Few studies have
investigated the issue of FW in higher education
institutions (Alattar et al., 2020; Gabriel et al., 2021;
Qian et al., 2021). A study conducted among college
students revealed that the amount of FW generated
per student annually was approximately 142 pounds
(Wang et al., 2023). The higher education institution
could be regarded as a unique social entity, while
students can be viewed as a distinct consumer
demography.

College students had a significant role in society. In
Padang, there were 175,675 students enrolled in
higher education institutions (Kumparan, 2022). Early
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adulthood was a crucial time for creating long-term
behaviors and attitudes. The FW behaviors adopted
during college years could have lasting effects on
future consumption patterns (Tsai et al., 2020). Thus,
it was crucial to comprehend the FW behavior of
college students, as it had the potential to impact the
achievement of sustainable consumption goals in
Indonesia. Nevertheless, there were not many studies
on factors that drive the FW behavior of college
students (Wang et al., 2024). This study examined the
determinants of FW behavior among college students
using Norm Activation Model, mainly about their
intention to prevent FW. NAM is appropriate for use
in research on pro-environmental behavior (Obuobi et
al., 2024). This research contributed to the literature
of FW behavior, particularly among college students.
It could be used to develop strategies for reducing the
FW problem among young consumers.

2. Theoretical Background

Norm Activation Model (Schwartz, 1973), a concept
rooted in behavioristic psychology that is commonly
used to describe the pro-environmental behaviors.
The model comprises three primary variables which
are awareness of consequences, ascription of
responsibility and personal norm (Schwartz, 1973).
Bamberg et al. (2007) acknowledged that awareness
of consequences pertains to a consumer's
comprehension of the adverse outcomes associated
with their actions. The FW consequences pertained to
the cognitive understanding of consumers regarding
the adverse outcomes resulting from the FW activities.
Studies have established that the awareness of
consequences affected the ascription of responsibility
for environmentally responsible behavior (Joo et al.,
2022; Kim, 2023; Moyal & Schurr, 2022; Sajid et al.,
2024), including in the FW behavior context (Kim et
al., 2022; Obuobi et al., 2024).

Furthermore, researchers also found that an
individual's personal norm could be directly
influenced by their level of awareness of their action’s
consequences (Sajid et al., 2024; Wahid et al., 2022),
including in FW behavior context (Obuobi et al., 2024;
Wang et al., 2022). Therefore, it is hypothesized that:

H1. Awareness of the consequences of FW positively
affects the ascription of responsibility for FW.

H2. Awareness of the consequences of FW has a
positive impact on personal norm.

Ascription of responsibility refers to subjective sense
of responsibility experienced by individuals in
relation to the negative outcomes resulting from
failure to involve in environmentally sustainable
behaviors (Zhang et al., 2013). Individuals were more
likely to exhibit waste reduction behavior when they
perceived themselves as being responsible for the
duty (Chandra et al., 2024; Munerah et al., 2021).

Studies acknowledged that ascription of responsibility
affect consumers’ personal norms, such as in green
hotel behavior context (Kim, 2023), littering in a
tourism destination (Maminirina et al., 2023), and
behavior of farmer (Savari et al., 2023).

Previous research of FW behavior confirmed that
ascription of responsibility of FW influenced personal
norms significantly (Kim et al., 2022; Obuobi et al.,
2024; Wang et al., 2022). Consumers who considered
the bad impact of FW would develop strategies to
mitigate the consequences. This process fostered the
development of personal norms regarding the issue of
FW. Society and individuals are obligated to mitigate
FW due to the negative impact it can cause. A specific
sense of responsibility will activate consumers'
personal norms regarding the FW issue. Thus,
Therefore, it is hypothesized that:

H3. Ascription of responsibility of FW has a positive
impact on personal norm.

Personal norm encompasses the moral requirements
to engage in behaviors that benefit society (Schwartz,
1977). These behaviors were closely tied to an
individual's internalized values (Biel & Thggersen,
2007). Some research has demonstrated a substantial
influenced of personal norm towards consumers'
engagement in sustainable behavior (Lam et al., 2023;
Shin et al., 2018) including to reduce FW intention
(Al Mamun et al., 2024). The motivation behind
adhering to personal norms was not primarily driven
by the fear of societal sanctions but rather by the
desire to elude unpleasant feeling such as shame and
guilt (Schwartz & Howard, 1981).

Personal norms on FW issue pertains to individuals
actively minimizing FW as a set of behavioral
guidelines and moral obligation. Djekic et al. (2019)
acknowledged the act of wasting food and failing to
adhere to societal norms might elicit feelings of
shame or guilt among consumers. These emotions
could be perceived as a form of self-sanction by
individuals.  Consequently, individuals  were
motivated to minimize FW as a means of pursuing
pleasant affective states and avoiding negative
emotional states (Onwezen et al., 2013). Studies
revealed that personal norms influence intentions for
pro-environmental behavior (Kim, 2023; Savari et al.,
2023), including intention to reduce FW (Kim et al.,
2022; Obuobi et al., 2024; Wang et al., 2022). Hence,
the hypothesis is that:

H4. Personal norm positively affects intentions to
reduce FW.

Based on the discussion above, conceptual model was
established as illustrated in Figure 1.
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Ascription of
Responsibility

Figure 1: Conceptual Model

3. Method

This study was conducted for college students when
they ate in a college canteen. College students are part
of the young consumers. Compared to older
consumers, younger consumers were more likely to
do FW (Principato et al., 2015). There was a limited
of research on FW behavior of college students (Wang
et al., 2024). These are the rationales for examining
the FW behavior of college students in this study.

The online questionnaire was administered in order to
get insight into the factors that accounted for the FW
behavior of college students when they ate at campus
canteen. There were two sections in the questionnaire.
Firstly, the questions about respondents’ socio
demographics, such as age, gender, spending, and
residence, Secondly, there are four sub-sections of
research questions. four items from relevant study
(Filimonau et al., 2023; Obuobi et al., 2024), modified
to measure awareness of consequences. Three items
based on related study (Filimonau et al., 2023; Obuobi
et al., 2024), were used to measure ascription of
responsibility. Three items were used to measured

Personal norms, derived from study of Filimonau et al.

(2023). To measure intention to reduce FW, three
items were used, adapted from study of Obuobi et al.
(2023). Multi-item measures with five-point Likert
responses were utilized for measuring the constructs.

The sample were obtained through a convenience
sampling method. The participants needed roughly 7
minutes to successfully complete the questionnaire.
Before they filled out the questionnaire, the
participants were given an introductory statement that
outlined the purpose of the questionnaire and assured
their responses’ anonymity. A total of 276 valid data
from students of a college in Padang, West Sumatera,
Indonesia, was used for analysis. The sample
comprised 185 (67%) female and 91 (33%) male
participants. The participants' ages ranged from 17 to
23 years old, and majority of them resided in boarding
houses (47.5%) and with their parents (40.6%).
Additionally, most of them spent IDR 500 thousand to
IDR 1 million a month excluding the boarding house
rent.

4. Result

This study performed a two-step method (Anderson &
Gerbing, 1988), applying partial least squares for
structural equation modeling. Evaluation of
measurement model was first applied to check
reliability as well as validity. Then, the evaluation of
structural model was performed to test the hypotheses.
SMART-PLS 4.1.0.3 software was employed to
perform the both models. However, common method
bias was applied before measurement model
evaluation. Harman's single factor test using SPSS 24
resulted in the first factor accounting for 41.809% of
total variance, lower than suggested threshold of 50%
(Podsakoff et al.,, 2024). Additionally, common
method bias through the variance inflation factor (VIF)
of inner model was also performed, using
SMART-PLS 4.1.0.3 software. All of VIFs’ values did
not exceed 3.3 (Kock, 2015), suggesting that common
method bias had no effect on the model.

4.1. Measurement Model Evaluation

Examination of the measurement model found that
one item of the awareness of consequences variable,
Ao0Cl1, had a low factor loading, resulting in the
Cronbach's alpha of the awareness of consequences
construct being below the cutoff 0.7 (Hair et al., 2019).
After removing AoC1, the model assessment resulted
in loadings ranging from 0.728 to 0.882, as displayed
in Figure 2. These numbers were above 0.708 (Hair et
al.,, 2019), indicating the satisfactory level of
reliability for the items.
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Figure 2: Measurement Model

The internal consistency reliability was checked using
cronbach's alpha (CA) and composite reliability (CR).
The assessment resulted in all CR values ranging from
0.835 to 0.902, indicating an acceptable level of
internal consistency (Hair et al., 2019). All the CA
values were above the cutoff of 0.7 (Hair et al., 2019).
Convergent validity was assessed by the Average
Variance Extracted (AVE). All the values were above
the established criterion of 0.50 (Hair et al., 2019).
Table 1 displays the evaluation.
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TABLE 1

RELIABILITY AND CONVERGENT VALIDITY

Construct CA CR AVE
Awareness of 0704 0835 0628
consequences (AoC)

Ascription of 0734 0847 0649
responsibility (AoR)

Personal norm (PrN) 0.837 0.902 0.754
Intention (Int) 0.785 0.874 0.699

To establish the discriminant validity of constructs,
the square roots of AVE for each construct were
compared to its respective correlational values. The
criterion required that the square root of AVE for each
construct be above the value of correlation between
constructs (Fornell & Larcker, 1981), as presented in
Table 2.

TABLE 2

DISCRIMINANT VALIDITY (FORNELL-LARCKER CRITERION)

AoC AOR PrN Int
AoC 0.793
AoR 0.436 0.805
PrN  0.412 0.521 0.869
Int 0475 0.644 0.677 0.836

Furthermore, this study also conducted analysis of the
constructs validity using the heterotrait-monotrait
ratio (HTMT). The values ranged from 0.528 to 0.844,
all of which lower than threshold of 0.85 (Henseler et
al., 2015), as displayed in Table 3. This provided
indication for the convergence validity of the
constructs.

TABLE 3

DISCRIMINANT VALIDITY (HTMT) CRITERION
AoC  AoR PrN  Int

AoC

AoR  0.590

PrN 0528 0.639

Int 0.630 0.844 0.824

4.2. Structural Model Evaluation

Employing bootstrapping procedure, the evaluation of
structural model resulted all the p-values fell within
the acceptable range, confirming all the hypotheses.
Table 4 and Figure 3 display this evaluation.

TABLE 4

HYPOTHESES TESTING

H4 PIN-> 677

nt 10.829 0.000 supported
n

Awareness of consequences positively influenced
ascription of responsibilities for FW (f = 0.436, t =
3.600, p < 0.001), therefore supporting Hypothesis
1. Awareness of consequences of FW impacted
personal norm positively (B = 0.228, t = 6.704, p <
0.001), validated Hypothesis 2. Hypothesis 3 was
confirmed (B = 0421, t = 5.944, p < 0.001),
demonstrating a positive influenced of ascription of
responsibilities for FW to personal norm. Furthermore,
hypothesis 4 was supported (f=0.667,t=10.829, p <
0.001), indicating that personal norm positively
impacted intention to minimize FW.

Figure 3 displays the coefficients of determination
(R?. Shmueli & Koppius (2011) acknowledge that
the R? describes the model's explanatory power. The
model's ability to predict intention to minimize FW
could be considered moderate, as 45.7% of variance
was explained in intention and 30.8% of the variance
was explained in personal norm (Hair et al., 2011).
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Figure 3: Structural model test

Furthermore, to assess the model's predictive ability,
PLS predict was performed, by comparing the PLS
SEM mean absolute error (MAE) values with a mean
absolute error of linear regression model (LM) as a
benchmark (Hair et al., 2019). MAE was used
because the distribution of prediction error was
non-symmetric (Shmueli et al., 2019). Overall, the
model had medium predictive power because four of
nine MAE indicators of PLS-SEM had higher
prediction errors compared to LM (Shmueli et al.,
2019), as displayed in Table 5.

TABLE S

PLS PREDICT EVALUATION

T P-

Hypothesis Path Estimates o Result
statistics  value

H1 AoC> 0436 6.704 0.000 supported
AoR

H2 AoC> 0228 3.600 0.000 supported
PrN

H3 9?\?9 0.421 5944 0.000 supported
I

Q?predict PLS-SEM_MAE LM_MAE Difference
AoR1 0.138 0.610 0.615 -0.005
AoR2 0.123 0.643 0.649 -0.006
AoR3 0.066 0.613 0.606 0.007
PrN1 0.131 0.413 0.409 0.004
PrN2 0.092 0.549 0.556 -0.007
PrN3 0.091 0.584 0.591 -0.007
Intl 0.140 0.538 0.503 0.035
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Int2 0.121 0.581 0.578 0.003
Int3 0.083 0.627 0.639 -0.012
5. Discussion

The study found that the awareness of negative
consequences of FW affected the ascription of
responsibility for FW among college students when
they eat at campus canteen. This finding aligned with
others studies (Kim et al., 2022; Obuobi et al., 2024).
Consistent with the NAM, this study also revealed
that awareness of consequences of FW could impact
positively the personal norm. When the students were
aware of the negative impact of FW, it led their moral
norm to reduce FW intention. This finding shared the
same result with others studies which acknowledged
that consumers’ awareness regarding the negative
impact of FW could affect their personal norm
(Obuobi et al., 2024; Wang et al., 2022).

In addition, ascription of responsibility of college
students was also positively related to personal norms
toward intention to minimize FW. The results aligned
with  previous research which revealed that
consumers’ personal norm towards reduction
intention of FW was influenced by their ascription of
responsibility (Kim et al., 2022; Obuobi et al., 2024;
Wang et al., 2022). Consequently, students with a
strong awareness of the adverse impact of FW had
strong sense of personal norm to prevent intention to
FW.

This study also found that personal norm of college
students affected their intention to minimize FW. This
result was aligned with the theoretical framework of
the NAM, which posited that an individual's
behavioral intention may be predicted based on their
personal norm. This was aligned with the findings of
some studies which demonstrated, that personal norm
plays a crucial role towards consumers' intentions to
mitigate FW (Kim et al., 2022; Obuobi et al., 2024;
Wang et al., 2022). The presence of personal norms
has been found to exert a positive impact on intention
of the students to avoid FW. Therefore, college
students as consumers who experienced feelings of
guilt demonstrated a heightened propensity to refrain
from wasting food. This sense has the potential to
prevent them from producing FW.

6. Conclusion

This study assessed college students’ behavior on
intention to reduce FW in college canteen. The study
found that college students’ awareness of FW
consequences and ascription of responsibility for such
waste will strengthen their personal norms to
minimize the FW intention. Therefore, it is important
to raise college students' awareness in order to reduce
the FW behavior. Higher educational institutions or
universities could participate in raising college

students' awareness by incorporating knowledge
about FW into their educational activities. The
integration of the awareness campaign into
educational programs significantly impacts the
reduction of FW (Tian et al., 2022).

6.1. Theoretical Contributions

This study confirmed that NAM is useful in
explaining the behavior of college canteen consumers
with regard to FW. This study made significant
contributions to literature of FW by established the
application of the NAM in predicting behavior related
to the prevention of FW among college students. This
study expanded upon the NAM framework within the
context of pro environmentally behavior, particularly
in the field FW behavior of college students as part of
young consumers.

6.2. Practical Implications

The findings of the study emphasized the importance
of NAM elements in relation to preventing FW among
college students when they ate at campus canteens. It
is critical to provide the college students, as young
consumers, with a thorough understanding of their
involvement in reducing FW. This will improve a
sense of collective responsibility to contribute to
mitigating the FW problem. College students who are
aware of the benefits of their actions in reducing FW
will feel obligated to prevent it.

Universities, policymakers, and food providers or
canteen owners can focus on addressing students’
moral norms related to their awareness of FW
implications. To improve moral norms, it is first
necessary to raise awareness of FW. To increase
students' awareness of this issue, they could create
campaigns that highlight the negative impact of FW.
In addition to incorporating FW issues into
educational activities, they can also leverage social
media or digital technology to create campaigns that
resonate with college students and young consumers,
potentially increasing their awareness of FW (Soma et
al., 2020). It is expected that increasing awareness
will lead to heightened moral responsibility, which
subsequently will increase personal norms and reduce
intention to FW.

6.3. Limitation and future research suggestions

This study offered valuable insights into the moral
dimensions of FW reduction intentions. However, the
study's limited sample size prevents generalizing the
results. Given that young consumers actively interact
with their friends during their daily activities, future
studies could focus on a larger sample and integrate
additional sociological factors like gender and peer
pressure. Furthermore, this study was set in a canteen
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context. Future studies could be applied to other
contexts, such as at home, in restaurants, or at social
gatherings.
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