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INTRODUCTION
Plastic waste pollution in coastal areas has become a global environmental issue, as most marine debris
originates from human activities on land, particularly from households (1). Indonesia is among the major
contributors of plastic waste entering the oceans due to the high consumption of plastic and inadequate waste
management systems (2). Coastal areas are particularly vulnerable to the accumulation of plastic waste because
they serve as the final destination of river flows and receive waste inputs from various anthropogenic activities
occurring both inland and along the coast (3,4). The presence of plastic waste in these areas poses a serious threat
to the sustainability of coastal ecosystems (5,6). The accumulation of plastic waste in coastal environments can
degrade environmental quality and disrupt the ecological functions of coastal and marine ecosystems (7).
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Globally, plastic waste has affected both terrestrial and aquatic ecosystems and has generated significant
ecological, economic, and health impacts (8). Plastic waste can reduce environmental quality through the
contamination of water, sediments, and beaches, thereby disrupting the natural functions of coastal ecosystems (9).
The accumulation of plastic debris can alter habitats and reduce marine biodiversity (10). Marine organisms often
ingest or become entangled in plastic, resulting in injury or death (11). Microplastics can move through food chains
via trophic interactions (12,13) and may pose risks to human health through seafood consumption (14), potentially
causing metabolic, reproductive, and immune system disorders (15). In addition, plastic pollution leads to economic
losses in the fisheries and tourism sectors (16), damages fishing gear and disrupts vessel operations (17) and serves
as a carrier for hazardous chemicals and pathogenic microorganisms in marine environments (18,19).

Poorly managed plastic waste threatens the sustainability of coastal resources, which serve as the primary
source of livelihood for coastal communities (20). Therefore, community behavior in managing household waste
is a crucial factor in efforts to reduce environmental pollution in coastal areas (7).

Preliminary observations indicate that household plastic waste management in coastal areas remains
suboptimal. Plastic waste is still commonly found in coastal environments and surrounding residential areas, while
the implementation of the 3R principles (reduce, reuse, and recycle) in household waste management has not been
fully optimized. These conditions suggest that household waste management behavior in coastal communities
requires greater attention to support environmental sustainability in coastal areas.

Various studies have shown that waste management behavior is influenced not only by environmental
factors but also by individuals' psychological and social factors (21). Understanding the determinants of behavior
is essential for designing effective household-level waste management interventions (22). One of the most widely
used theories for explaining environmental behavior is the Theory of Planned Behavior (TPB) (23). TPB proposes
that an individual's behavior is influenced by behavioral intention, which is shaped by Attitude toward Behavior,
Subjective Norm, and Perceived Behavioral Control (24).

Although TPB has been widely applied in studies of household waste management, research examining
household plastic waste management behavior among coastal communities remains relatively limited (7).
Therefore, research on the application of the Theory of Planned Behavior (Attitude toward Behavior, Subjective
Norm, Perceived Behavioral Control, and Intention) to analyze household plastic waste management behavior in
coastal areas is necessary to serve as a basis for formulating more effective waste management interventions and
policies.

RESEARCH METHODS
Study Design, Location, and Sample

This study employed a quantitative design using a cross-sectional approach. The research was conducted in
Bajo Village, Tilamuta District, Boalemo Regency, Gorontalo, Indonesia. The study population consisted of all
345 households in Bajo Village. The sample size was determined using the Slovin formula, resulting in 185
respondents. A simple random sampling technique was applied, ensuring that each household had an equal
opportunity to be selected as a respondent.

Variables and Data Collection

The independent variables in this study included Attitude toward Behavior, Subjective Norm, Perceived
Behavioral Control, and Intention, while the dependent variable was household plastic waste management behavior
in coastal areas. Data were collected using a structured questionnaire with a Likert scale.

Data Analysis

Data analysis was performed using univariate analysis to describe respondents’ characteristics and the
distribution of the study variables. In addition, path analysis was employed to examine the direct and indirect effects
of behavioral beliefs, normative beliefs, and control beliefs on household plastic waste management behavior, with
intention serving as a mediating variable. Data processing and analysis were conducted using a significance level
of 5% (o= 0.05).

RESULTS AND DISCUSSION

This study employed the Theory of Planned Behavior (TPB) framework to explain household plastic
waste management behavior in coastal areas. The conceptual model was developed to illustrate the relationships
among the constructs of Attitude toward Behavior, Subjective Norms, Perceived Behavioral Control, Behavioral
Intention, and Plastic Waste Management Behavior. The structural model of the study is presented in Figure 1.
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Figure 1. Structural Model of the Theory of Planned Behavior regarding Household Plastic Waste
Management Behavior in Coastal Areas.

Figure 1 illustrates the structural model of the Theory of Planned Behavior (TPB) in explaining
household plastic waste management behavior in coastal areas. The model shows that Attitude toward
Behavior, Subjective Norms, and Perceived Behavioral Control influence Behavioral Intention. Furthermore,
Behavioral Intention affects Plastic Waste Management Behavior. In addition, Perceived Behavioral Control
has a direct effect on household plastic waste management behavior. The behavioral variable was measured
using indicators representing the 3R principles (Reduce, Reuse, and Recycle).

The Theory of Planned Behavior proposes that behavior is directly influenced by behavioral intention,
while intention is shaped by attitude toward the behavior, subjective norms, and perceived behavioral control
(25). Several previous studies have also applied TPB to explain household waste management behavior and
have demonstrated that these three constructs play important roles in shaping both intentions and waste
management behavior (21,24,26).

Before analyzing the indicators of each construct, the relationships among variables in the structural
model were first examined using path analysis. The results of the causal relationship testing among variables
in the Theory of Planned Behavior (TPB) model are presented in Table 1.

Table 1. Results of Path Analysis of the Theory of Planned Behavior on Household Plastic Waste Management
Behavior

Relationship Estimate S.E. C.R. p Interpretation

Attitude toward Behavior — -0.021 0.009 -2.288 0.003 Attitude toward Behavior

Behavioral Intention significantly affects Behavioral
Intention

Subjective Norms — Behavioral 0.887 0.022 41.083 <0.001 Subjective Norms significantly

Intention affect Behavioral Intention

Perceived Behavioral Control — 1.004 0.016 64.152 <0.001 Perceived Behavioral Control

Behavioral Intention significantly affects Behavioral
Intention

Perceived Behavioral Control — 0.938 0.353  2.655 0.008 Perceived Behavioral Control

Plastic  Waste  Management significantly affects Plastic Waste

Behavior Management Behavior

Behavioral Intention — Plastic 0.572 0.292 1.961 0.049 Behavioral Intention significantly

Waste Management Behavior affects Plastic Waste

Management Behavior

Table 1 shows that Attitude toward Behavior has a significant effect on Behavioral Intention (p = 0.003).
Although the estimated coefficient is negative (f =—0.021), the relationship remains statistically significant. This
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finding indicates that individuals’ attitudes toward plastic waste management still play a role in shaping
behavioral intentions, although the direction of the relationship in this study differs from that reported in most
previous studies, which generally found a positive association between attitude and behavioral intention. Previous
studies have suggested that the more positive an individual's attitude toward waste management, the greater the
likelihood of developing an intention to engage in such behavior (27,28).

Furthermore, Subjective Norms have a positive and significant effect on Behavioral Intention (p = 0.000),
indicating that social support from family members, friends, community leaders, and the surrounding
environment contributes to increasing people's intention to manage household plastic waste. This finding is
consistent with previous studies showing that subjective norms are important predictors of pro-environmental
intentions, including waste management and plastic reduction behaviors (29,30). In coastal communities, which
generally possess strong social ties, social norms may serve as a major driving force for the development of pro-
environmental behavior (31). Social and moral norms contribute to strengthening individuals’ intentions to
practice waste separation. When individuals perceive that important people in their lives support waste
management behavior, their intention to perform such behavior increases (32).

Perceived Behavioral Control has a positive and significant effect on Behavioral Intention (p = 0.000),
with the highest estimated coefficient (f = 1.004). This result indicates that people's perceptions regarding their
ability, opportunities, and ease of managing plastic waste constitute the most dominant factor in shaping
behavioral intentions. The stronger individuals believe that they are capable of properly managing waste, the
stronger their intention to engage in such behavior. This finding is consistent with previous studies that identified
perceived behavioral control as the strongest predictor of intentions related to plastic waste management and
waste separation behaviors (33,34).

In addition to influencing behavioral intention, Perceived Behavioral Control also has a direct effect on
plastic waste management behavior (p = 0.008). This finding suggests that individuals who perceive themselves
as having sufficient abilities, facilities, and control are more likely to practice plastic waste management behaviors
without being entirely dependent on their intentions. This result is consistent with the Theory of Planned
Behavior, which proposes that perceived behavioral control can directly influence behavior when individuals
possess a high degree of actual or perceived control over the behavior (28,30).

The Behavioral Intention variable also has a significant effect on household plastic waste management
behavior (p = 0.049). Within the TPB framework, intention is considered the primary predictor that determines
whether an individual will perform a particular behavior (35). Previous studies have shown that strong intentions
are positively associated with household waste separation and waste management behaviors (36). When
individuals possess clear and strong intentions, they are more likely to engage in the intended behavior. Intentions
to reduce plastic waste are subsequently translated into actual waste reduction behaviors (37).

After analyzing the relationships among variables in the structural model, the next step was to
examine the indicators that constitute each TPB construct and plastic waste management behavior. The
results of the indicator analysis are presented in Table 2 and Table 3.

Table 2. Indicator Analysis of the Theory of Planned Behavior (TPB) Constructs in Household Plastic Waste

Management

No. Indicator TPB Construct p Interpretation

Pl  Individual responsibility in plastic waste Attitude toward Behavior ~ 0.000  Significant effect
management

P2 Concern for the cleanliness of the coastal Attitude toward Behavior ~ 0.000  Significant effect
environment

P3 Support for the implementation of the 3R Attitude toward Behavior ~ 0.000  Significant effect
principles (Reduce, Reuse, Recycle)

P4 Negative perception of scattered plastic Attitude toward Behavior ~ 0.000  Significant effect
waste

P5  Agreement with reducing the use of single- Attitude toward Behavior ~ 0.000  Significant effect
use plastics

P6  Ability and readiness to separate household  Perceived Behavioral 0.000  Significant effect
plastic waste Control

P7  Support for waste management regulations Subjective Norm 0.138  No significant
or policies effect

P8  Sense of responsibility for maintaining the Attitude toward Behavior ~ 0.000  Significant effect
cleanliness of coastal and marine areas

P9  Ability to change habits that do not support Perceived Behavioral 0.000 Significant effect
waste management Control
P10  Family support and influence in maintaining  Subjective Norm 0.000 Significant effect

environmental cleanliness
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Based on Table 2, most indicators within the TPB constructs showed significant effects. This finding is
consistent with previous studies indicating that TPB indicators are valid predictors for explaining waste
management and recycling behaviors at both the household and individual levels (38).

Within the Attitude toward Behavior construct, the indicators of individual responsibility for waste
management, concern for coastal environmental cleanliness, support for the implementation of the 3R principles,
negative perceptions of the presence of plastic waste, agreement with reducing single-use plastic consumption,
and responsibility for maintaining the cleanliness of coastal and marine areas all demonstrated significant effects
(p <0.05). These findings are consistent with previous studies showing that positive attitudes are important factors
influencing household waste classification behavior (28), environmental concern contributes to the formation of
attitudes and waste management behavior within the framework of the Theory of Planned Behavior (30), attitudes
play a role in strengthening intentions to implement sustainable household waste management practices (39),
perceptions of the negative impacts of waste encourage anti-littering intentions (40), and positive attitudes toward
reducing single-use plastics enhance intentions to decrease their consumption (29).

Within the Perceived Behavioral Control construct, the indicators related to the ability to separate waste
and the ability to change habits that do not support waste management also showed significant effects. These
findings are in line with previous studies indicating that perceived behavioral control is an important, and often
the strongest, predictor of intentions to engage in plastic waste separation (34) Moreover, perceived behavioral
control reflects individuals’ perceptions regarding the ease or difficulty of performing waste management
behaviors (30).

In contrast, within the Subjective Norm construct, the indicator concerning support for waste management
regulations or policies did not show a significant effect (p = 0.138). This result suggests that the existence of
regulations or policies has not yet been able to shape people's perceptions of social pressure to engage in plastic
waste management. Subjective norm refers to an individual's perception of the expectations or social pressure
exerted by important others to perform or refrain from a particular behavior. Therefore, when regulations or
policies are not perceived as strong social expectations or have not been internalized by the community, such
indicators may not significantly contribute to the formation of subjective norms (41). Conversely, family support
and influence in maintaining environmental cleanliness demonstrated a significant effect (p = 0.000). This finding
is consistent with the Theory of Planned Behavior, which posits that subjective norms are formed through
individuals' beliefs about the expectations of significant others, such as family members, friends, or social groups
that serve as behavioral references (41).

Table 3. Indicator Analysis of Household Plastic Waste Management Behavior Based on the 3R Principles

No. Plastic Waste Management Behavior Indicator 3R Dimension p Interpretation
PK1 Reduction in the use of single-use plastics Reduce 0.000 Significant effect
PK2  Use of reusable shopping bags Reduce 0.002  Significant effect
PK3  Refusal to use unnecessary plastic products Reduce 0.000 Significant effect
PK4  Reuse of plastic bottles Reuse 0.863 No significant effect
PK5  Reuse of plastic containers for other purposes Reuse 0.000 Significant effect
PK6  Reuse of plastic items that are still suitable foruse =~ Reuse 0.008 Significant effect
PK7  Separation of plastic waste before disposal Recycle 0.000 Significant effect
PK8  Collection of plastic waste for recycling Recycle 0.000 Significant effect
PK9  Participation in community recycling activities Recycle 0.074 No significant effect
PK10 Implementation of the 3R principles in daily life 3R 0.000 Significant effect

The findings indicate that most indicators of plastic waste management behavior based on the Reduce,
Reuse, and Recycle (3R) principles have significant effects. Within the Reduce dimension, all indicators showed
significant relationships, including reducing the use of single-use plastics, using reusable shopping bags, and
refusing unnecessary plastic products. The Reduce strategy is considered the highest priority in the waste
management hierarchy because it minimizes the amount of waste generated before it enters subsequent treatment
processes (42,43). Moreover, reduction practices are strongly influenced by changes in individual behavior as
well as policies that encourage the limitation of single-use plastic consumption (43,44)

Within the Reuse dimension, the indicators related to reusing plastic containers for other purposes and
reusing plastic items that are still suitable for use showed significant effects. The use of reusable bags plays an
important role in reducing environmental impacts, while reusing plastic containers, particularly rigid plastics used
as food containers, can extend their useful lifespan (45). However, the indicator concerning the reuse of plastic
bottles did not show a significant effect (p = 0.863). This finding suggests that not all forms of plastic reuse
behavior are practiced consistently by the community. This variation may be associated with differences in
preferences, habits, and perceptions regarding the usefulness and practicality of reusing certain types of plastics,
particularly plastic bottles.
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Within the Recycle dimension, the indicators of separating plastic waste before disposal and collecting
plastic waste for recycling demonstrated significant effects. Household-level waste separation is an important
factor in improving the quality of recyclable materials while simultaneously reducing the amount of waste that
ends up in landfills or coastal environments (43,46).

However, the indicator of participation in community recycling activities did not show a significant effect.
The lack of significance of participation in community recycling activities in this study may be attributed to
differences in social conditions within the community. Recycling behavior is influenced by various factors at the
individual, household, community, and infrastructure levels; therefore, the influence of each factor may vary
across different social contexts (47). Overall, the indicator representing the implementation of the 3R principles
in daily life demonstrated a significant effect. This finding indicates that household plastic waste management
behavior is primarily reflected through practical actions, such as reducing plastic consumption, reusing items that
are still suitable for use, and separating and collecting waste for recycling.

CONCLUSION

Based on the findings of this study, it can be concluded that the Theory of Planned Behavior (TPB)
effectively explains household plastic waste management behavior in coastal areas. The constructs of Attitude
toward Behavior, Subjective Norm, and particularly Perceived Behavioral Control significantly influence
Behavioral Intention, while Behavioral Intention and Perceived Behavioral Control also exert direct effects on
household plastic waste management behavior. Among these constructs, Perceived Behavioral Control emerged
as the most dominant factor influencing both intention and behavior, indicating that perceptions regarding ability,
ease, and the availability of supporting facilities play a crucial role in waste management practices.

At the indicator level, most TPB indicators demonstrated significant effects, except for the indicator
concerning support for waste management regulations or policies within the Subjective Norm construct.
Furthermore, most behavioral indicators based on the 3R principles (Reduce, Reuse, and Recycle) also showed
significant effects, although the reuse of plastic bottles and participation in community recycling activities did
not demonstrate significant influences. These findings suggest that efforts to improve plastic waste management
behavior in coastal areas should focus on strengthening community capacity, providing supporting facilities,
enhancing the role of families and the social environment, and improving policy implementation so that it is better
accepted and internalized by the community.

SUGGESTION

Based on the study findings, it is recommended that local governments, village administrations, and
relevant agencies strengthen educational initiatives, provide supporting facilities, and enhance plastic waste
management programs based on the 3R principles in coastal areas. In addition, greater involvement of families
and communities through sustainable activities should be encouraged to improve community capacity, awareness,
and commitment to consistently implementing plastic waste management behaviors.
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