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 Background: Coastal communities in Indonesia continue to face persistent 

waste management challenges due to high plastic consumption, limited 

infrastructure, and low environmental awareness, particularly in fisheries-

based settlements where daily economic activities generate concentrated 

waste streams. Objective: This program aimed to enhance environmental 

awareness and initiate behavioral change in household and coastal waste 

management through visual campaigns and participatory community 

engagement in Puger Kulon, Jember Regency. Method: A participatory 

implementation design was applied, involving contextual planning, visual 

educational media, community socialization, youth engagement, and short-

term monitoring and evaluation. Results: The program reached 

approximately three-quarters of targeted households, increased awareness of 

plastic waste impacts, and stimulated early behavioral changes, including 

basic waste separation by about half of participants and reduced waste 

accumulation in key coastal areas, alongside emerging waste-conscious 

social norms. Implication: These findings suggest that visually driven, 

community-based interventions can effectively initiate environmental 

awareness and behavior change, although long-term sustainability requires 

stronger infrastructural and institutional support. Novelty: The program 

introduces an integrated model combining place-based visual 

communication, participatory engagement, and light mentoring as a practical 

and replicable approach for improving coastal waste governance. 

Keywords: 

behavioral change; 

coastal community; 

community engagement; 

visual campaign; 

waste management. 

This is an open access article under the CC BY-SA license. 

 

Corresponding Author: 

RA. Ummu Kulsum 

Universitas PGRI Sumenep, Indonesia 

Jl. Trunojoyo, Gedungan Barat, Gedungan, Kec. Batuan, Sumenep, Jawa Timur, 69451, Indonesia 

Email: kulsumummu57@gmail.com  

 

1.     INTRODUCTION 

Coastal communities are among the most vulnerable groups affected by unmanaged solid waste, 

particularly plastic pollution originating from household activities and fisheries-related practices. Globally, it 

is estimated that more than 11 million tons of plastic waste enter the oceans annually, with coastal 

settlements contributing a significant share due to inadequate waste infrastructure and behavioral practices. In 

Indonesia, coastal villages with dense fishing and market activities face compounded challenges, as daily 

economic routines generate high volumes of single-use plastic waste while waste separation practices remain 

limited. Empirical observations in Puger Kulon, Jember Regency, indicate that over half of household and 

fisheries-related waste is dominated by plastic materials, much of which is disposed of directly into rivers or 

coastal areas. Such practices accelerate marine pollution, degrade living environments, and threaten coastal 

livelihoods. These conditions underscore the urgency of community-based waste management education that 

directly addresses local behavior patterns and spatial realities. 

Previous community service initiatives and environmental education programs have largely 

emphasized technical waste management solutions, such as the provision of waste bins, clean-up campaigns, 
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or short-term awareness workshops [1], [2], [3]. Studies have shown that participatory approaches and 

environmental education can improve short-term knowledge and attitudes toward waste management [4], [5], 

[6]. However, many programs remain limited by their reliance on verbal communication and one-off 

interventions, which often fail to translate awareness into sustained behavioral change. Visual-based 

environmental campaigns—such as posters, murals, and contextual signage—have been widely applied in 

urban settings [2], [7] but remain underexplored in rural coastal contexts, particularly when integrated with 

local social structures. Furthermore, existing studies rarely combine visual communication strategies with 

systematic community engagement and post-intervention monitoring [8], [9], [10]. This gap highlights the 

need for an integrated model that evaluates how visual campaigns, when embedded within local participation 

mechanisms, can influence everyday waste management practices in coastal communities. 

This community service program was designed to address these gaps by focusing on waste 

management education through visual campaigns and local engagement in Puger Kulon. The primary 

objective of the program was to improve basic waste management behavior among coastal households, fish 

market actors, and youth by enhancing environmental awareness and fostering collective responsibility. 

Specifically, the program sought to answer the following guiding questions: How effective are visual 

environmental campaigns in increasing awareness and reducing improper waste disposal in coastal 

settlements? To what extent does local engagement—through the involvement of village authorities, youth 

groups, and environmental cadres—support early behavioral change in waste management practices?  

The expected implications of this program extend beyond short-term cleanliness improvements. By 

combining visual communication with participatory engagement, the program aimed to initiate measurable 

behavioral shifts, including increased waste separation practices and reduced disposal of waste into coastal 

areas. At the community level, the intervention was expected to strengthen collective environmental 

awareness and encourage collaborative cleanliness initiatives within coastal neighborhoods. Institutionally, 

the program sought to reinforce the role of local environmental cadres and village governance in supporting 

waste management efforts. In the longer term, this initiative offers a replicable model of community-based 

visual education that can inform future coastal waste management programs in similar contexts. As such, the 

program provides an evidence-based foundation for reflecting on the role of visual communication and local 

engagement as strategic tools in sustainable coastal environmental governance. 

 

2.     METHOD 

The planning phase began with a contextual assessment of Puger Kulon as a coastal village 

characterized by intensive fisheries activities, a traditional fish market, and dense residential areas. Initial 

planning involved participatory observation, informal interviews with village officials and community 

representatives, and rapid environmental mapping to identify waste hotspots. This process resulted in a 

structured corpus of community engagement activities that guided the intervention design. As shown in Table 

1, this corpus ensured systematic documentation and alignment between community needs and intervention 

activities. 

 

Table 1. Corpus of community service activities 

No Activity Type Description Target Group Location Timeframe 

1 Preliminary 

Observation 

Mapping waste 

hotspots and daily 

waste practices 

Households, fish 

vendors 

Coastal area, fish 

market 

Week 1 

2 Stakeholder 

Consultation 

Coordination with 

village officials and 

community leaders 

Village 

government, youth 

leaders 

Village office Week 1 

3 Visual Media 

Design 

Development of 

posters, banners, 

and murals 

General community Program team Week 2 

4 Community 

Socialization 

Environmental 

education 

discussions 

Residents, traders Community hall Week 3 

5 Assisted 

Observation 

Monitoring waste 

disposal behavior 

Households Coastal settlements Weeks 4–6 

 

Program design was developed through participatory needs mapping and problem prioritization with 

local partners. Key planning activities included identifying behavioral gaps in waste management, assessing 

existing facilities, and determining feasible intervention points. Based on these findings, the program adopted 

a visual-education-centered strategy supported by community engagement. Visual materials were 
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intentionally designed to be context-specific, using local language and imagery relevant to fisheries activities. 

Strategic planning also emphasized the integration of local actors—particularly youth groups and 

environmental cadres—as campaign agents. The implementation timeline, division of roles, and monitoring 

indicators were jointly formulated to ensure community ownership and contextual adaptability of the 

program [11], [12], [13]. 

Information sources during implementation were derived from multiple stakeholders to ensure data 

triangulation. Primary sources included village officials, environmental cadres, youth representatives, and 

household participants involved in the activities. Program participants consisted of coastal households, fish 

market traders, and community youth aged 20–60 years. Facilitators included the community service team 

and local environmental volunteers trained during the planning phase. Supporting documents comprised 

village demographic data, environmental reports from local authorities, attendance records, field observation 

notes, and visual documentation of campaign installations. This multi-source information framework enabled 

comprehensive documentation of both process and outcomes [14], [15]. 

The implementation phase followed a staged approach. First, visual campaign materials were installed 

at strategically mapped locations such as fish markets, coastal access points, and residential pathways. 

Second, community socialization sessions were conducted through interactive discussions and reflective 

dialogue, emphasizing practical waste management behaviors. Third, local engagement was strengthened by 

positioning youth and community leaders as informal facilitators. Light mentoring and observational 

assistance were then conducted over four to six weeks to reinforce behavioral change. The intervention 

combined visual persuasion, social reinforcement, and continuous presence to encourage gradual and 

context-sensitive adoption of improved waste practices [7]. 

Evaluation was conducted through formative and summative approaches. Formative evaluation 

involved ongoing observation of community participation, responsiveness to visual media, and behavioral 

indications during the mentoring phase. Summative evaluation was conducted at the end of the program 

using comparative observation checklists, participation records, and reflective discussions with community 

representatives. Indicators focused on changes in waste disposal behavior, engagement levels, and perceived 

environmental awareness. A participatory evaluation method was applied, allowing community members to 

provide feedback on program relevance and sustainability.  

 

3.     RESULTS  

3.1.  Planning phase: community readiness and contextual mapping outcomes 

The planning phase results reveal a critical gap between environmental awareness and everyday waste 

management practices in Puger Kulon. Baseline mapping in Table 2 indicates that while coastal residents are 

routinely exposed to visible environmental degradation, only a small proportion possess adequate 

understanding of the long-term impacts of plastic waste on marine ecosystems and livelihoods. Spatial and 

social diagnostics further demonstrate that waste generation and disposal patterns are tightly embedded in 

fisheries-related daily routines, particularly around the fish market and coastal access points. Importantly, the 

planning data also highlight latent social capital, reflected in strong community willingness and the presence 

of active local actors. These findings collectively establish the necessity of a context-sensitive intervention 

that combines visual communication with participatory engagement. 

 

Table 2. Baseline mapping of community readiness, waste practices, and planning inputs in Puger Kulon 

No Dimension Indicator Method Baseline Unit Implication 

1 Awareness Plastic impact Survey 20–30% Household Low readiness 

2 Practice Waste sorting Checklist 35–45% Cluster Behavior gap 

3 Disposal Direct dumping Observation 55–65% Coast High risk 

4 Composition Plastic share Audit ≥60% Market Priority 

5 Infrastructure TPS access Mapping ≤2 points Village Constraint 

6 Activity Peak waste Temporal 05–10 WIB Market Timing need 

7 Exposure Signage Scan <10% Public Comm gap 

8 Actors Local leaders Mapping ~10 persons Youth Potential 

9 Willingness Participation FGD ~70% Mixed Social capital 

10 Hotspots Risk points GIS ≥12 spots Coast Targeting 

11 Policy Village support Review Informal Office Entry point 

12 Feasibility Routine fit Participatory High Daily Sustainable 
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As shown in Table 2, baseline environmental awareness regarding plastic waste impacts was limited 

to approximately 20–30% of surveyed households. Observation data indicate that only 35–45% of 

households practiced any form of waste separation, while 55–65% disposed of waste directly into coastal or 

riverine areas. Waste composition audits revealed that plastic materials constituted at least 60% of total 

household and market-generated waste. Infrastructure mapping identified no more than two functional 

temporary waste disposal points across the village. Temporal observation showed peak waste accumulation 

occurring between 05.00 and 10.00 WIB, coinciding with fish market activities. Visual environmental 

messaging coverage was below 10% across public spaces. Stakeholder mapping identified approximately ten 

active local actors, while 70% of FGD participants expressed readiness to engage in environmental 

initiatives. At least twelve waste-prone hotspots were spatially documented. 

These planning-stage results underscore the importance of addressing waste management as a 

behavioral and communicative challenge rather than a purely technical issue [16], [17]. From a socio-

environmental learning perspective, low awareness levels coupled with high waste intensity suggest the 

absence of effective environmental meaning-making within daily practices. The scarcity of visual cues in 

public spaces reinforces this cognitive gap, aligning with environmental communication theories that 

emphasize the role of visual stimuli in shaping habitual behavior. Simultaneously, the identification of active 

local actors and strong participation willingness indicates favorable conditions for participatory intervention 

[6], [14], [18], [19]. Practically, the spatial concentration of waste hotspots and time-specific waste surges 

provide actionable insights for targeted visual campaign placement [1], [4], [5]. The planning outcomes thus 

justify the program’s strategic focus on visual education integrated with local engagement, positioning the 

intervention as both theoretically grounded and contextually adaptive. 

 

3.2.  Implementation phase: reach, participation, and behavioral response 

The implementation phase demonstrates how visual campaigns combined with local engagement 

translated planning inputs into observable community responses. This stage focused on operationalizing 

visual communication strategies and participatory mechanisms within everyday coastal routines. Table 3 

indicates that program activities achieved broad spatial reach while maintaining meaningful levels of social 

interaction and engagement. Importantly, implementation outcomes reveal not only exposure to campaign 

materials but also early behavioral responses in waste disposal practices. The integration of youth and 

community actors as local agents further strengthened the social diffusion of environmental messages. 

Collectively, these findings suggest that the intervention effectively moved beyond awareness-raising toward 

initial behavioral adoption within the targeted coastal context. 

 

Table 3. Implementation outcomes of visual campaigns and community engagement 

No Dimension Indicator Method Result Unit Signal 

1 Reach Media exposure Survey ~75% Household High 

2 Media Installed points Documentation ≥10 Area Adequate 

3 Visibility Exposure level Scoring 4/5 Public Strong 

4 Attendance Session turnout Record 20–30 Residents Stable 

5 Participation Active engagement Log ~60% Attendees Shift 

6 Youth Local agents Record 8–12 Youth Multiplier 

7 Behavior Waste reduction Audit 30–35% Hotspot Early 

8 Market Density change Observation Moderate Market Contextual 

9 Practice Waste sorting Observation ~45–50% Household Initiated 

10 Reinforcement Peer reminder Notes Increasing Cluster Emerging 

11 Consistency Sustained action Longitudinal 4–6 weeks Program Stable 

12 Feedback Perceived value Reflection >70% Participants Positive 

 

Table 3 shows that approximately 75% of coastal households were exposed to visual campaign 

materials during the implementation phase. A total of at least ten visual media units—including posters, 

banners, and murals—were installed across mapped strategic locations. Visual exposure assessments 

indicated high visibility intensity, with an average score of 4 out of 5 in public spaces. Community 

socialization sessions involved 20–30 participants per session, with around 60% actively contributing to 

discussions. Youth engagement records show that 8–12 local youths functioned as campaign agents. Field 

audits documented a 30–35% reduction in visible waste accumulation at key coastal hotspots. Assisted 

observations indicated that 45–50% of households began trial waste separation practices. These behavioral 

indicators were observed consistently over a four- to six-week period, accompanied by positive feedback 

from more than 70% of participants. 
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The implementation results affirm the effectiveness of combining visual communication with 

participatory engagement in fostering early behavioral change [3], [7], [14]. From a behavioral change theory 

perspective, high visual exposure acted as a continuous environmental cue that disrupted habitual disposal 

practices, while socialization sessions facilitated reflective learning. The involvement of youth as campaign 

agents functioned as a social reinforcement mechanism, supporting norm diffusion within the community. 

The observed reduction in waste accumulation at hotspots suggests that visual interventions can generate 

immediate spatial impacts when aligned with daily activity patterns. However, the initiation—rather than full 

institutionalization—of waste separation practices highlights that behavioral change remains in an early 

adoption phase. Practically, these findings demonstrate that implementation strategies rooted in local routines 

and peer influence can accelerate environmental behavior shifts [6], [19], while also emphasizing the need 

for sustained reinforcement and structural support to consolidate gains. 

 

3.3.  Monitoring and evaluation phase: behavioral sustainability and program effectiveness 

The monitoring and evaluation phase provides insight into the sustainability and consolidation of 

behavioral changes initiated during the implementation stage. By applying longitudinal observation and 

participatory evaluation over a four- to six-week period, this phase assessed not only immediate outcomes but 

also early signs of habit formation and program resilience. Figure 1 indicates that while awareness and 

behavioral adoption continued to increase, the pace of change gradually stabilized, revealing both strengths 

and structural limitations of the intervention. Importantly, monitoring outcomes highlight differential 

trajectories across behavioral, social, and institutional dimensions. These findings underscore the necessity of 

viewing community-based waste management not as a one-time intervention, but as a dynamic process 

shaped by reinforcement, infrastructure, and governance support. 

 

 
Figure 1. Trends of monitoring and evaluation outcomes of 

community-based visual waste management program 

 

As presented in Figure 1, household waste separation practices increased from 35% in week two to 

50% by week six. The proportion of households refraining from direct waste disposal into coastal or river 

areas rose from 40% to 55% over the same period. Environmental awareness, measured through message 

recall, improved steadily from 55% to 70%. Site audits documented a reduction in waste volume at key 

hotspots, reaching approximately 35% by week six. Community participation in collective clean-up activities 

increased from 20% to 35%. Youth engagement remained stable during weeks two and four, with a slight 
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decline observed by week six. Institutional support from village authorities remained informal throughout the 

evaluation period. Participatory assessments indicated a moderate to moderately high outlook for program 

sustainability. 

The monitoring and evaluation results reveal that behavioral change induced through visual and 

participatory interventions follows a gradual consolidation pattern rather than linear acceleration [6], [19]. 

From a social learning perspective, sustained exposure to visual cues supports cognitive reinforcement, while 

repeated practice enables early habit formation. However, the observed stabilization of motivation and slight 

decline in youth engagement suggest the onset of intervention fatigue, a phenomenon widely noted in 

community-based programs lacking institutional reinforcement. The persistence of informal village support 

further indicates that behavioral gains remain vulnerable without policy or infrastructural backing. 

Practically, these findings emphasize that visual campaigns are effective catalysts but insufficient as 

standalone solutions. To achieve long-term sustainability, future interventions should integrate formal village 

regulations, improved waste facilities, and rotational engagement strategies to maintain volunteer motivation 

[12], [20]. These findings highlight both the promise and limits of community-driven visual education in 

coastal waste governance. 

 

4.     DISCUSSION 

The initial outcomes of this community engagement initiative demonstrate tangible social and 

practical implications for coastal waste governance. The observed increase in environmental awareness and 

early behavioral shifts among households and market actors suggests that visual education can function as an 

effective entry point for environmental change in coastal settlements. Practically, the reduction of visible 

waste in key coastal and market areas contributes to improved environmental quality and public health 

conditions, which are directly relevant to fishing-based livelihoods. Socially, the program fostered collective 

reflection on waste as a shared responsibility rather than an individual burden. However, the findings also 

reveal functional limitations, particularly in communities where environmental practices are tightly 

embedded in economic routines. While awareness increased, behavior change remained partial, indicating 

that educational interventions alone cannot fully offset structural constraints. These dynamics highlight the 

dual function of the program as both a catalyst for change and a diagnostic tool exposing deeper governance 

and infrastructural gaps [13], [17]. 

The underlying mechanisms shaping these outcomes are closely linked to the program’s 

communicative and participatory design. Visual campaigns functioned as constant environmental cues 

embedded within everyday spaces, reinforcing message retention beyond formal learning settings. This aligns 

with environmental communication literature emphasizing the role of visual stimuli in disrupting habitual 

practices and supporting informal learning processes. Furthermore, the participatory mapping and 

involvement of local actors enhanced program legitimacy, enabling messages to circulate through trusted 

social networks. Nevertheless, structural conditions—such as limited waste disposal facilities and time 

constraints during peak market activities—moderated the effectiveness of these mechanisms. The interaction 

between communicative strategies and daily livelihood pressures produced uneven behavioral responses 

across community segments [21], [22]. Thus, the program’s structure reveals that while participatory and 

visual mechanisms are necessary for engagement, their impact remains contingent on the broader socio-

economic environment in which they operate. 

A second set of implications emerges from the implementation of community-centered engagement 

strategies, particularly the involvement of youth and local leaders as campaign agents. This approach 

generated social diffusion effects, where environmental messages extended beyond formal sessions into 

informal peer interactions. Practically, this contributed to the normalization of waste-conscious behavior in 

specific social clusters, such as residential alleys and youth networks. Socially, the program strengthened 

intergenerational dialogue on environmental responsibility, positioning younger community members as 

agents of change rather than passive recipients. However, the reliance on volunteer-based engagement also 

introduced potential dysfunctions, including uneven participation intensity and emerging signs of 

engagement fatigue. These findings suggest that while social mobilization enhances reach and acceptance, its 

sustainability is vulnerable without institutional reinforcement [4], [14]. Consequently, the program 

illustrates both the empowering potential and structural fragility of community-driven environmental 

initiatives. 

The mechanisms underlying these engagement outcomes can be traced to the interaction between 

social capital and program design. By embedding activities within existing community structures, the 

intervention leveraged relational trust and shared identity, facilitating message acceptance. Youth 

involvement amplified visibility and peer influence, consistent with social learning theories that emphasize 

modeling and reinforcement. However, the absence of formal role recognition or material incentives limited 

long-term engagement capacity. Additionally, fluctuating participation patterns reflected competing 

economic priorities, particularly among fish traders and households with irregular working hours. These 
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dynamics reveal that engagement mechanisms are shaped by both social relationships and material conditions 

[5], [16]. Effective community programs therefore require not only participatory structures but also adaptive 

strategies that accommodate economic rhythms and provide institutional acknowledgment to sustain local 

actors’ involvement. 

The third set of implications relates to the monitoring phase, which highlights the trajectory of 

behavioral consolidation and its constraints. The gradual stabilization of waste separation practices and 

reduced coastal disposal indicates early habit formation, suggesting that repeated exposure and practice can 

translate awareness into routine behavior. From a practical standpoint, this represents a meaningful step 

toward more sustainable coastal waste management. Socially, the emergence of peer reminders and collective 

clean-up activities signals the formation of informal environmental norms. Nevertheless, the plateauing of 

motivation and the persistence of informal institutional support expose vulnerabilities in sustaining change. 

Without formal village policies or improved infrastructure, behavioral gains risk regression [23], [24], [25]. 

Thus, the program’s monitoring outcomes underscore both the promise of community-based education and 

the necessity of structural reinforcement for long-term impact. 

These sustainability patterns are shaped by the interaction between behavioral reinforcement and 

institutional context. Behavioral change theories suggest that habit formation requires consistent cues, social 

reinforcement, and enabling environments. While visual campaigns provided continuous cues and 

community engagement offered social reinforcement, the enabling environment remained limited due to 

infrastructure and policy gaps. The lack of formalized village-level waste management frameworks 

constrained the translation of individual behavior into systemic change. Additionally, volunteer fatigue 

among youth agents reflects the absence of rotational or institutionalized support mechanisms. These findings 

suggest that community-based visual education is most effective when integrated into multi-level governance 

structures [7], [26]. In this sense, the program demonstrates that sustainable environmental change in coastal 

communities depends on aligning behavioral interventions with institutional commitment and infrastructural 

investment. 

 

5.     CONCLUSION  

This community engagement program demonstrates that visual-based waste management education, 

when integrated with local participation, can generate meaningful early behavioral change in coastal 

communities. The key lesson learned is that environmental education becomes more effective when it is 

embedded in everyday social spaces and routines rather than delivered solely through formal instruction. The 

program’s main strength lies in its combination of contextual visual campaigns, youth-led engagement, and 

light mentoring, which collectively enhanced awareness, encouraged initial waste separation practices, and 

reduced improper disposal in coastal areas. As a contribution to community service practice, this initiative 

offers an updated engagement model that emphasizes visual communication as a behavioral catalyst and 

positions local actors as central agents of environmental change. 

Despite these achievements, the program faced several limitations. Behavioral improvements 

remained at an early adoption stage and were constrained by limited waste infrastructure, informal 

institutional support, and emerging volunteer fatigue among community agents. These constraints indicate 

that educational and participatory interventions alone are insufficient to sustain long-term change. Future 

programs should incorporate follow-up activities that strengthen village-level regulations, improve waste 

facilities, and institutionalize the role of environmental cadres. Sustained collaboration with local government 

and rotational engagement strategies are recommended to maintain motivation and scale impact. 

Accordingly, this program serves as a foundation for more comprehensive and durable coastal waste 

management initiatives. 
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