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Abstract. A fascinating issue in the perspective of sustainability is food loss and waste.
Therefore, there is a pressing need for research on behavior related to food loss and
waste. This study aims to identify the determinants of food waste behaviors and
investigate how attitude, subjective norms, routines, and price awareness influence food
waste behavior. From the “Waroeng Special Sambal” sample, 135 respondents were
selected for this study. The sample was collected using an incidental sampling
technique. Data were obtained through questionnaires, which were then tested for
validity and reliability. Data was analyzed using the range scale and SEM-PLS.
Subjective norms and habits do not have a statistically significant effect on food waste
behavior, whereas attitude and price awareness do.
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1. Introduction

The Food and Agriculture Organization (FAO) reports that about one-third of all food produced
(1.3 billion tonnes of food) for human consumption is lost and wasted annually across the supply
chain. Food loss and waste's significant impact has increased interest in prevention programs
worldwide [1]. Food waste has long been a global issue and is increasingly becoming a serious
concern[2]. Food waste is becoming an epidemic all over the world. So, in recent years, food
waste has received more and more attention from local, national, and European policymakers
[3]. This challenge has become a significant global concern. Food waste affects food availability
and poses environmental risks, such as unpleasant odors and disease transmission [4].

Indonesia ranks second in the world in the amount of food waste in the large category, reaching
300 kg per person yearly [5]. These results are supported by data from the National Waste
Management Information System (SIPSN) of the Ministry of Environment and Forestry [6].
The most extensive waste composition in Indonesia in 2022 is food waste, which reaches
40.64%. Data from FAOSTAT shows that 40% of the total food waste is generated at the
consumption level [7]. This situation is concerning because it reflects inefficiency—while food
is abundant, many people still experience food insecurity, indicating wasteful consumption
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behavior [8]. Thus, some researchers contend that in order to reduce food waste at the consumer
level, it is crucial to comprehend consumer food waste behavior [9]. and [10].

According to FAO [11], food is wasted because it cannot be consumed or because of negligence
in the production, processing, and distribution processes. Food waste refers to any food thrown
away, even though it is still fit for human consumption, whether stored beyond the expiration
date or spoiled [12]. In addition, according to BFCN, several factors cause food waste, including
excessive buying, preparing excessive portions, difficulties in understanding labels, and errors
that occur during storage. [13] mentioned that poor food storage facilities also trigger food
waste.

Irresponsible consumer behavior is one of the main drivers of food waste in a restaurant [14].
Consumers are considered the largest contributors to food waste (Aktas et. al, 2018 [9]. Food
waste formed at the consumption stage significantly impacts the economy, society, and
environment. This is due to the loss of added value from the food itself, the opportunity cost of
not feeding people who are hungry, and the wasteful loss of natural resources, biodiversity,
labor, and energy [9]. This often occurs when consumers lose interest in certain products,
leading to an accumulation of unused ingredients [15]. Efforts to manage the accumulation of
goods are significant in maintaining a balance between supply and demand and ensuring
consumer satisfaction.

Whether intentional or unintentional, food disposal occurs from the production stage to
consumption, resulting in never-wholly lost waste. The low public understanding of food waste
exacerbates the significant environmental impact of this problem. Even though people know the
effect, they still throw away food, especially vegetables and rice [16]. Using restaurant food
waste as animal feed can divert it from landfills while providing nutrients for livestock.
Composting can also enrich the soil and help maintain groundwater levels. [17]. Despite these
efforts, food waste persists at the final stage of the food chain [18].

Understanding consumer behavior that throws away food waste is becoming increasingly
important, given its adverse impact on the sustainability of life [19]. Foodservice places such as
cafes, hotels, or private companies that offer buffet-style food result in the most food waste [20].
Most restaurant food waste comes from customers' plates, which highlights changes in
consumer behavior as an essential mitigation opportunity [21]. Understanding the motives of
food selection that affect food consumption habits is very important because habits are integral
in explaining food disposal behavior [22]. Taste preferences, the tendency to choose excessive
foods, and the perception of portion sizes can influence consumers' food decisions.

Restaurants have different types of service (e.g., fine dining, casual, quick service, takeout,
buffet, and all-you-can-eat), and the amount of leftovers generated from each activity is often
considered disposable [23]. Consumer behavior is identified as an essential determinant of
restaurant food waste [24]. For example, customers ordering more food than they can eat [25]



and leaving food on their plates [26] are food sources that affect waste. Studies have also found
that food waste can be influenced by emotional and affective factors [22]. In addition, there are
also external factors that affect food waste behavior, such as culture and social norms [27].
However, external and internal factors will be dynamically interrelated with a person's food
waste behavior. To reduce food waste, we need to understand the aspects related to the behavior
of food waste itself [9].

Given the high levels of food waste in Indonesia and limited related research, public awareness
of food waste and its impacts remains low. Previous studies have focused more on consumer
eating behavior as a contributor to food waste in the restaurant sector. Therefore, the researcher
wants to research the factors that affect food waste behavior in Waroeng Special Sambal
Consumers.

2. Literature Review

Food waste involves food that is wasted before reaching the end of its life cycle, either because
it is not consumed or discarded. Individual attitudes have been shown to influence their
intentions regarding specific behaviors, including in the context of food waste [28]. Subjective
norms, which are individuals' perceptions of the extent to which others approve or disagree with
certain behaviors, also play an essential role in individual decision-making regarding food
waste. This can be influenced by people who consider it necessary in an individual's life. Habits
also influence food waste behavior, as discarding food often occurs automatically and
repeatedly without conscious awareness. In addition, economic factors can also affect behavior
related to food waste. Price-conscious consumers tend to avoid wasting food because they
recognize that doing so leads to unnecessary financial loss [29].

Hypothesis

Base on figure 1. the hypothesis of this research determine as follow

H1: Attitude has a significant effect on food waste behavior

H2: Subjective norms do not have a substantial impact on food waste behavior

H3: Habits do not have a significant effect on food waste behavior
H4: Price awareness has a significant effect on food waste behavior
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Figure 1. Research Framework

3. Research Methods

In this study, a quantitative survey approach was used to collect data from adolescent customers
with an age range of 15 to 25 years. Primary data were collected using a closed-ended
questionnaire with a five-point Likert scale (Strongly Agree to Strongly Disagree). Respondents
were selected through purposive sampling. The sample size was determined using Ferdinand’s
formula, based on the number of indicators in the study. The measurement uses Partial Least
Squares - Structural Equation Modeling (PLS - SEM) using Smart - PLS 4.0 software. The
significance of the correlation between the variables in the structural model (inner model) was
tested by comparing the T-statistical values. If the T-statistical value is greater than or equal to
1.96 (>1.96), the relationship of the variable is declared significant.

4. Model Evaluation and Discussion
Based on the data collected, the respondents' characteristics include gender, age, occupation,

and monthly income from the gender aspect. Most respondents were female (50.4%), while
males accounted for 49.6%. This shows that compared to men, more women visit the special



chili sauce Waroeng more often. The restaurant is popular because it offers a wide variety of
chili sauces and practical dining options compared to other restaurants. Meanwhile, in terms of
age, most of the respondents (as many as 59.3%) are in the age group of 15-25 years. Only a
tiny percentage are outside of that age group. Psychologically, it is suitable for the tastes of
young consumers because consumers in this age range are more likely to like food with spicy
categories and menu choices that vary in taste.

Furthermore, 64 respondents (47.4%) were students, representing the largest occupational group
among participants. This data is supported by the number of students in the city of Malang who
are pursuing education; they are more likely to visit food stalls compared to cooking or eating
at their respective boarding houses. Finally, from respondents with an income of Rp 1,000,000
- <2,000,000, there were 43 people with a percentage of 31.9%. The data shows that this special
chili sauce waroeng has very affordable food prices and can be enjoyed by all groups.

Model Evaluation

This study tests the latent variable relationship model (attitude, subjective norms, habits, and
price awareness). Measurement models need to be assessed for the reliability and validity of
each latent variable. Validity can be evaluated using convergent validity, which describes the
confidence level in each indicator's measurement goodness. In addition, the model needs to be
assessed using discriminatory validity, which describes differences or discrepancies between
indicators in latent variables. The convergence validity was evaluated by Average Variance
Extracted (AVE) and Composite Reliability (CR). AVE measures the degree of variation in
construction compared to the rate of measurement errors. An AVE value above 0.70 indicates
an excellent measurement, and an acceptable AVE value is at least 0.50. CR is a measure of
reliability lower than the Cronbach‘s alpha, which is an acceptable CR value of at least 0.70.

Table 1 shows the AVE, CR, Rho-A, and Cronbach‘s alpha for the latent variables (attitude,
subjective norms, price habits, and awareness). All latent variables were found to be
constructively valid according to Cronbach's alpha, Rho-A, and composite reliability showed
values, with values above the critical value (0.70), even though Cronbach's alpha and composite
reliability that there were four variables below 0.70, namely attitude with Cronbach's alpha
(0.608) and composite reliability (Rho-A) (0.632) and subjective norm with Cronbach's alpha
(0.652) and composite reliability (0.657). Likewise, all latent variables are greater than 0.50
with the AVE value.

In addition, the validity of discrimination was also measured using Fornell - Larcker. Many
authors have suggested that the construction of latent variables is valid if the Fornell Larcker
value is above 0.70. Fornell-Larcker's value indicates that the variable is valid. Table 3 shows
that the Fornell-Larcker value of (attitude, subjective norms, price awareness, and food waste
behavior) is above 0.70, while the other is the highest habit with a value of 0.904.



Table 1 Composite Reliability

Cronbach's Composite
Variable Alpha (Rho_A) Reliabili ; (Rho_C) Bird
Attitude 0.608 0.631 0.782 0.545
Food waste behavior 0.854 0.856 0.895 0.631
Habit 0.889 0.906 0.931 0.818
Price awareness 0.840 0.850 0.887 0.610
Subjective norms 0.652 0.657 0.811 0.589
Table 2 Discriminant Validity (Fornell - Larcker)
Variable Attitude  TPOdWASte gy Price o Subjective
Attitude (X1) 0.738
Food Waste Behavior (Y)  0.579 0.795
Habit (X3) 0.398 0.408 0.904
Price Awareness (X4) 0.578 0.670 0.691 0.781
Subjective Norm (X2) 0.548 0.526 0.497 0.639 0.767

Cross-loading is used to detect the validity of discrimination. Based on the testing and data
processing results, both indicators have a higher correlation with themselves than other with
variables. Table 3 shows the cross-loading values. All of the indicators used latent variable
indicators in the cross-loading model; the value of each indicator was more significant than the
latent variable itself (the number in bold) compared to the other variable (smaller and not in
bold). For example, in the first row, A1 is an indicator that measures the attitude variable, and

the one written in the second column is 0.709, which is greater than the values in the other
columns (0.499, 0.333, 0.423, and 0.410). This shows that Al is a valid indicator of attitude
variables compared to its effectiveness as a measure of other variables. For indicators of other
variables, the value is greater than the variable itself compared to other variables. It also shows
that the indicator that measures the latent variable is valid.

Table 3. Cross - Loading Test Results

Variable AT FWB K KH NS
Al 0.709 0.338 0.355 0451 0.463
A2 0.709 0.335 0.261  0.351 0.345
A3 0.794 0.551 0.284  0.470 0.416
FWBI1 0.499 0.780 0.346  0.495 0.485
FWB2 0.462 0.807 0.266  0.430 0.421



Variable AT FWB K KH NS

FWB3 0.490 0.841 0.320  0.555 0.362
FWB4 0.438 0.801 0343 0.617 0.433
FWBS 0.413 0.740 0339 0.544 0.389
Kl 0.333 0.382 0.888 0.601 0.522
K2 0.403 0.407 0.950 0.680 0.443
K3 0.339 0.308 0.873  0.587 0.372
KH1 0.423 0.461 0.750  0.745 0.427
KH2 0.406 0.493 0.582  0.790 0.479
KH4 0.454 0.582 0.393  0.804 0.553
KHS5 0.542 0.599 0.558  0.826 0.520
KHS 0.419 0.457 0.457  0.737 0.509
NSI1 0.410 0.356 0.291  0.457 0.737
NS4 0.443 0.439 0.433  0.483 0.793
NS5 0.408 0.409 0.407  0.531 0.770

The R-Square table is used to determine the structural model's predictions. R-squared describes
the influence of certain exogenous latent variables on endogenous latent variables. The R-square
can be strong with a value of 0.67, moderate with a value of 0.33, and weak with a value of
0.19. It shows that the independent variable affecting the bound variable (food waste behavior)
interprets the R-Square value in the moderate category (0.515).

Table 4. R-Square Value
Variable R-Square R-Square Adjusted
FWB (Y) 0.515 0.500

Table 4 shows that all latent variable constructs are valid, as their T-statistic values exceed the
critical threshold of 1.96. In the structural model (Table 5) describing the relationship pathways
between latent variables, the T-statistical values of 3.677 and 4.692 were more significant than
the T-critical (1.96) at a significance of 5%, except for the subjective norms and habits of the
pathway to food waste behavior, whose T-statistics were only 1.459 and 1.161, significant at
the 10% level. The coefficients of all paths in the inner model (original sample) range from
0.262 to 0.096. Standard deviation from 0.071 to 0.083. This coefficient shows the magnitude
of the influence of the latent variable on other latent variables. All coefficients are marked
positively, meaning the variables' relationship is unidirectional. If the independent latent
variable changes, then the dependent latent variable also changes to increase. For example, the
coefficient of attitude pathways to food waste behavior is 0.262, reflecting the magnitude of
change that will occur if the attitude changes. The interpretation of the meaning of variable
change depends on the measurement and scale used. Not all changes can be interpreted
quantitatively.
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Figure 2. Results of Bootstrapping Hypothesis Testing

Table 5. Path Coefficient Hypothesis Testing

Original =~ Sample  Standard 1 o o

Attitude = Food Waste Behavior

Habit = Food Waste Behavior

Price Awareness = Food Waste Behavior
Subjective Norms = Food Waste Behavior

Sezrg;))le l\zll\ej[a)n ?se";/]l)agg; (0/STDEV)) P-Values
0.262 0.268 0.071 3.677 0.000
-0.114 -0.110 0.078 1.459 0.072
0.536 0.536 0.114 4.692 0.000
0.096 0.099 0.083 1.161 0.123

This study aimed to test the relationship model among the latent variables (attitude, subjective
norms, habits, and price awareness) influencing food waste behavior. These variables were
derived from the SDG framework, with each factor measured by valid indicators. The results of
data analysis show that the behavior of food waste carried out by consumers is significantly
predicted by attitudes towards food waste. These results support previous research applied in a
variety of contexts. For example, in the case of a food stall, it was stated that food waste behavior



is influenced by a person's attitude towards the food they choose in the context of consumers
who often value food, tend to have an attitude of not doing food waste.

More specifically, price awareness, subjective norms, and habits can also play a role in
influencing consumer food waste behavior. The results of the analysis show that consumers who
have a high price awareness tend to pay more attention to the value of the food they buy, so they
are more careful in avoiding waste. In addition, subjective norms, namely individuals' views on
food waste behavior that are influenced by social influences from the group or the surrounding
environment, are also important factors. Likewise, habits where consumers who are used to
minimizing food waste tend to have wiser behavior in managing food waste. Through this study,
it can be strengthened that factors play an essential role in shaping consumer behavior related
to food waste, and the use of the TPB model provides a better understanding of these behavioral
dynamics.

The analysis based on the available data showed statistically significant results, showing that
consumers positively influenced their behavior toward food waste. The significance of these
findings supports previous research that applies the overall SDGs in the context of food waste
behavior. Price awareness is an additional variable consider to determine whether these factors
can affect food waste behavior. Attitudes, subjective norms, and habits are taken from the SDGs'
framework to explain behavior. As an explanation, the formation of attitudes is influenced by
external factors, namely, external factors towards the perpetrator. In this study, the attitude being
optimized is influenced by attitude. The SDG framework is more geared towards behavior
control. The analysis shows that the TPB framework dominantly assists food waste behavior in
a special chili sauce waroeng.

5. Conclusions

A study on food waste behavior in Waroeng Special Sambal revealed essential findings related
to the Theory of Planned Behavior (TPB). The study results show that consumer attitudes toward
food waste reduction play a crucial role in shaping behavior. Positive attitudes toward
environmental awareness and concern for food waste significantly influence the likelihood of
responsible consumption behavior. However, the findings suggest that factors such as subjective
norms and habits do not significantly impact food waste behavior in the stalls, highlighting the
role of attitude as a substantial factor in the SDGs.

In addition, price awareness was also identified as an essential factor in reducing food waste
behavior in Waroeng Special Sambal. More price-conscious consumers tend to be more cautious
in purchasing and consuming food, reducing waste. In the framework of the SDGs, price
awareness shows that economic factors can be a vital consideration in forming consumer
attitudes and intentions towards food waste. Thus, understanding these variables can help
Waroeng owners and related parties to design more effective strategies for reducing food waste,



in line with the principles of SDGs that emphasize the critical role of attitudes, subjective norms,
and behavioral control in shaping individual intentions and behaviors.
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