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Coastal communities in Peru face significant challenges related 

to waste management, including marine pollution, inadequate 

infrastructure, and limited environmental awareness. This study 

examines the implementation and effectiveness of community-

based waste management education programs in coastal 

Peruvian communities. Using a mixed-methods approach 

involving surveys, interviews, and participatory observation 

across five coastal settlements, the research explores how 

educational interventions influence waste management 

behaviors and environmental stewardship. Results indicate that 

culturally adapted educational programs significantly improve 

waste segregation practices, reduce beach pollution, and foster 

community engagement. The study identifies key success 

factors including local leadership involvement, youth 

participation, and integration with traditional knowledge 

systems. Findings suggest that community-based approaches 

offer sustainable solutions for waste management challenges in 

coastal regions, with implications for similar contexts across 

Latin America and developing coastal communities globally. 
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INTRODUCTION 

Coastal regions worldwide face escalating waste management challenges 

driven by population growth, urbanization, and inadequate infrastructure, with 

developing nations experiencing disproportionate impacts on marine ecosystems 

and community health. Peru's coastal zone, home to approximately 60% of the 

national population, experiences acute waste management crises characterized by 

inadequate collection systems, limited recycling infrastructure, and widespread 

marine pollution that threatens both ecological integrity and economic sectors 

dependent on coastal resources (Martínez-Reyes et al., 2023). The accumulation of 

solid waste in coastal areas not only degrades marine environments but also poses 

significant public health risks, undermines tourism potential, and exacerbates social 

inequalities in communities lacking basic sanitation services. According to 

Hernández and Silva (2022), coastal Peru generates approximately 8 million tons of 

municipal solid waste annually, with collection rates varying dramatically between 

urban centers and peripheral coastal settlements, where informal dumping and open 

burning remain prevalent practices. 

Traditional top-down approaches to waste management have proven 

insufficient in addressing the complex socio-ecological challenges facing coastal 

communities, necessitating innovative paradigms that prioritize community 

engagement, local knowledge, and behavioral transformation (Muhsyanur, 2024, 

2025). Community-based waste management education represents a participatory 

approach that empowers local populations to become active agents in environmental 

stewardship through knowledge acquisition, skill development, and collective action 

(Padilla-Rivera et al., 2021). This educational model recognizes that sustainable 

waste management requires not merely technical infrastructure but fundamental 

shifts in attitudes, values, and practices embedded within cultural contexts and 

social structures. Research by Thompson et al. (2023) demonstrates that community-

based interventions achieve greater behavioral change and program sustainability 

compared to conventional awareness campaigns, particularly when educational 

content reflects local realities, incorporates indigenous knowledge, and addresses 

specific community needs and priorities. 

The Peruvian coastal context presents unique challenges and opportunities for 

community-based waste management education, shaped by diverse socioeconomic 

conditions, cultural traditions, and environmental vulnerabilities. Coastal 

communities in Peru range from densely populated urban centers like Lima to small 

fishing villages, each characterized by distinct waste generation patterns, 

infrastructure capacities, and environmental concerns (Gómez-Contreras & Yáñez, 

2022). The informal economy plays a significant role in waste management through 

recyclers and waste pickers who recover valuable materials but often work under 

precarious conditions without recognition or support from formal systems. 

According to Quispe and Delgado (2023), approximately 108,000 informal waste 

pickers operate in Peru, collecting an estimated 20% of recyclable materials but 

facing health risks, social stigma, and economic exploitation. Community-based 
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education programs must navigate these complex dynamics, recognizing informal 

workers as key stakeholders while addressing broader issues of environmental 

justice, economic inclusion, and sustainable livelihoods. 

Marine pollution represents a critical concern for coastal Peru, with plastic 

waste emerging as a particularly persistent and damaging pollutant affecting marine 

biodiversity, fisheries, and coastal ecosystems. Studies indicate that Peruvian coastal 

waters receive substantial inputs of land-based waste through inadequate disposal 

practices, riverine transport, and direct dumping, resulting in widespread 

contamination of beaches, estuaries, and marine habitats (Fernández-Rodríguez et 

al., 2022). The impacts extend beyond environmental degradation to affect local 

economies dependent on fishing and tourism, with contaminated beaches deterring 

visitors and microplastics entering food chains through seafood consumption. 

Research by Silva-Iñiguez et al. (2023) found that 78% of fish species sampled from 

Peruvian coastal waters contained microplastic particles, raising concerns about 

human health implications and necessitating urgent interventions to reduce plastic 

pollution at its source through improved waste management practices. 

Educational interventions targeting waste management behaviors must 

address multiple dimensions including knowledge deficits, infrastructural 

limitations, socioeconomic constraints, and cultural norms that shape waste disposal 

practices (Muhsyanur and Mustapha, 2023). While increased environmental 

awareness represents an important foundation, behavioral change requires 

comprehensive approaches that provide practical skills, facilitate access to 

appropriate infrastructure, and cultivate social norms supporting sustainable 

practices (Vargas-Machuca et al., 2022). Community-based education programs 

employ diverse methodologies including workshops, demonstration projects, peer 

education, school curricula, and media campaigns tailored to local contexts and 

target audiences. According to Montenegro and Castillo (2023), successful programs 

integrate formal education in schools with community outreach targeting 

households, businesses, and local organizations, creating multiple entry points for 

behavioral influence and reinforcing messages through various channels and social 

networks. 

Despite growing recognition of community-based approaches, significant gaps 

remain in understanding how to design, implement, and scale effective waste 

management education programs in diverse coastal contexts, particularly regarding 

culturally appropriate strategies, sustainability mechanisms, and impact assessment 

methodologies. This study addresses these gaps by examining community-based 

waste management education initiatives in five coastal Peruvian communities, 

analyzing implementation processes, community responses, behavioral outcomes, 

and sustainability factors. The research contributes to theoretical understanding of 

environmental education effectiveness while providing practical insights for 

practitioners, policymakers, and communities seeking to develop contextually 

appropriate waste management solutions. By documenting successful strategies, 

persistent challenges, and lessons learned from Peruvian coastal communities, this 
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study offers valuable knowledge applicable to similar contexts across Latin America 

and other developing coastal regions facing comparable waste management 

challenges (Rodríguez-Eugenio & Symphorien, 2022). 

 

METHOD 

This study employed a mixed-methods research design combining quantitative 

surveys, qualitative interviews, participatory observation, and document analysis to 

comprehensively examine community-based waste management education 

programs in five coastal communities across Peru. The selected communities 

represented diverse contexts including urban peripheral settlements, peri-urban 

areas, and rural fishing villages located in the departments of Lima, Ica, and Piura, 

with populations ranging from 800 to 15,000 residents. Data collection occurred over 

an 18-month period from January 2023 to June 2024, encompassing baseline 

assessments conducted before educational interventions, implementation 

monitoring throughout program delivery, and post-intervention evaluations 

measuring behavioral changes and community perceptions. According to Creswell 

and Plano Clark (2023), mixed-methods designs provide complementary insights by 

integrating numerical data on behavioral indicators with rich qualitative data 

capturing participants' experiences, motivations, and contextual factors influencing 

outcomes. Quantitative data included household surveys administered to randomly 

selected households (n=450 across all sites) measuring waste management 

knowledge, attitudes, and practices, along with waste composition analyses and 

beach cleanup monitoring data documenting environmental indicators. 

Qualitative methods included semi-structured interviews with program 

participants (n=85), community leaders (n=25), educators (n=18), and municipal 

officials (n=12), exploring program implementation processes, community 

engagement strategies, perceived impacts, and sustainability factors. Focus group 

discussions (n=15 groups) with diverse community segments including youth, 

women's groups, and fisher associations provided collective perspectives on waste 

management challenges, program effectiveness, and cultural considerations. 

Participatory observation involved researchers attending educational workshops, 

community meetings, and cleanup activities to document pedagogical approaches, 

participation patterns, and social dynamics (Muhsyanur et al., 2022). Data analysis 

employed thematic coding for qualitative data using NVivo software, descriptive 

and inferential statistics for survey data using SPSS, and triangulation across data 

sources to validate findings and develop comprehensive interpretations (Guest et al., 

2022). The research received ethical approval from the institutional review board, 

and all participants provided informed consent after receiving information about 

study purposes, procedures, and confidentiality protections, with particular 

attention to vulnerable populations and power dynamics between researchers and 

community members (Miller et al., 2023). 
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RESULT AND DISCUSSION 

Enhanced Environmental Knowledge and Awareness 

The educational interventions demonstrated significant improvements in 

environmental knowledge and awareness across all participating communities, with 

survey results indicating substantial increases in understanding of waste 

management concepts, environmental impacts, and sustainable practices. Pre-

intervention assessments revealed that 42% of respondents could correctly identify 

different waste categories for segregation, while post-intervention surveys showed 

this proportion increased to 87%, representing a statistically significant improvement 

(p<0.001). Participants demonstrated enhanced comprehension of waste 

decomposition rates, pollution pathways, marine ecosystem impacts, and recycling 

processes, with qualitative interviews revealing that hands-on demonstrations and 

visual materials proved particularly effective for knowledge transmission. 

According to Bandura's social cognitive theory, observational learning and modeling 

play crucial roles in behavioral acquisition, suggesting that demonstration-based 

education facilitates both cognitive understanding and practical skill development 

(Schunk & DiBenedetto, 2021). The programs successfully translated complex 

environmental concepts into accessible knowledge relevant to participants' daily 

lives, connecting abstract notions of pollution to observable local impacts such as 

contaminated beaches, affected fisheries, and health concerns. 

Knowledge gains extended beyond factual information to include critical 

awareness of systemic issues including inadequate municipal services, 

environmental injustice, and the connections between consumption patterns and 

waste generation. Interview participants frequently articulated sophisticated 

understanding of waste management challenges, recognizing that individual actions 

occur within broader structural contexts requiring both personal responsibility and 

systemic change. This development of critical consciousness aligns with Freire's 

pedagogical approach emphasizing education as a tool for social transformation and 

community empowerment (Torres & Mercado, 2022). Women participants 

particularly valued education that acknowledged their disproportionate burden in 

household waste management while identifying opportunities for leadership in 

community environmental initiatives. Youth participants demonstrated enthusiasm 

for environmental education, with teachers reporting increased engagement in 

school-based activities and students initiating peer education efforts extending 

program reach beyond direct participants (Vargas et al., 2023). 

The programs successfully addressed prevalent misconceptions about waste 

management, including beliefs that burning waste eliminates pollution, that marine 

environments naturally absorb all waste, and that individual actions hold negligible 

environmental significance. Educators employed culturally appropriate 

communication strategies including local language, familiar examples, and respected 

community members as educators to enhance message credibility and cultural 

relevance. According to Hofstede's cultural dimensions theory, collectivist societies 
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like Peru emphasize group harmony and social relationships, suggesting that 

education emphasizing community benefits and collective responsibility may 

resonate more effectively than individualistic messaging (Minkov et al., 2022). 

Programs successfully framed waste management as a community responsibility 

requiring collaborative action rather than individual burden, fostering shared 

identity around environmental stewardship. 

However, knowledge gains did not automatically translate into behavioral 

change, highlighting the complexity of behavior modification and the necessity of 

addressing multiple barriers beyond awareness. Participants frequently identified 

infrastructure limitations, economic constraints, and social norms as obstacles to 

practicing improved waste management despite increased knowledge. This 

knowledge-behavior gap reflects findings from environmental psychology research 

indicating that attitudes and knowledge represent necessary but insufficient 

conditions for behavioral change, which additionally requires perceived behavioral 

control, social support, and enabling conditions (Klöckner, 2023). Several 

participants expressed frustration that their enhanced environmental awareness 

highlighted the inadequacy of existing waste management infrastructure, creating 

tension between desired behaviors and practical feasibility. 

The sustainability of knowledge gains appeared linked to ongoing 

reinforcement through community networks, continued educational activities, and 

visible environmental improvements validating learning content. Communities 

establishing environmental committees, youth clubs, and regular cleanup events 

demonstrated better knowledge retention at follow-up assessments compared to 

sites where programs concluded without establishing continuation mechanisms. 

This finding underscores the importance of embedding education within broader 

community structures and ongoing activities rather than delivering isolated 

workshops (Chen & Zhang, 2022). Programs successfully cultivating local 

environmental champions who continued educational efforts demonstrated greater 

sustainability, suggesting that capacity building for community educators represents 

a critical program component. 

 

Behavioral Changes in Waste Management Practices 

Observable behavioral changes in waste management practices emerged as the 

most tangible program outcomes, with participating households demonstrating 

significant improvements in waste segregation, disposal methods, and participation 

in collection systems. Baseline assessments revealed that only 18% of households 

practiced any form of waste segregation, predominantly informal separation of 

recyclables for sale, while post-intervention observations indicated 71% of 

participating households implementing at least basic two-stream segregation of 

organic and inorganic waste. Waste composition analyses conducted at community 

collection points showed marked increases in the quality of segregated materials, 

with contamination rates in recyclable streams decreasing from 45% to 12% over the 

intervention period. These behavioral changes translated into measurable 



Published by GRAS: Global Researchers and Academics Synergy 

Vol. 3, No. 9, 2025, pp. 31-45   | 37 
 

environmental improvements including reduced beach litter, with monthly cleanup 

monitoring data showing 58% reduction in collected waste volume at program 

beaches compared to control sites, indicating prevention at source rather than 

merely increased cleanup efforts (Jambeck & Johnstone, 2023). 

The adoption of composting practices represented a particularly successful 

behavioral innovation, with 34% of participating households with yard space 

establishing home composting systems by program conclusion. Participants valued 

composting for its practical benefits including reduced waste disposal needs, 

production of soil amendment for gardens, and cost savings on commercial 

fertilizers, demonstrating that environmental behaviors gain traction when aligned 

with household economic interests. Community composting facilities established in 

three sites processed approximately 2.5 tons of organic waste monthly, diverting 

significant material from disposal while producing compost distributed to 

community gardens and green spaces. According to the Theory of Planned Behavior, 

perceived behavioral control—individuals' beliefs about their ability to perform 

behaviors—significantly influences behavioral intention and action, suggesting that 

providing practical skills and resources enhanced participants' confidence in 

implementing new practices (Steinmetz et al., 2023). 

Participation in formal waste collection systems increased substantially in 

communities where education combined with improved service provision, with 

enrollment in municipal collection programs rising from 52% to 89% in one pilot 

community. However, participation remained constrained by service availability 

and affordability in communities lacking adequate infrastructure, highlighting that 

behavioral interventions require complementary infrastructural improvements. 

Interview participants emphasized that education increased their willingness to pay 

for improved waste services, recognizing costs as investment in community health 

and environmental quality rather than unnecessary expense. This shift in perceived 

value represents an important outcome potentially influencing future service 

provision decisions and willingness to support expanded systems (Ahmed & 

Osmani, 2022). 

Behavioral changes extended beyond household practices to include reduced 

littering, participation in community cleanups, and advocacy for improved 

municipal services. Monthly beach cleanup participation averaged 85 community 

members across sites, representing 8-12% of local populations and indicating 

substantial community mobilization around environmental action. Youth 

participants demonstrated particularly strong behavioral engagement, with school-

based programs reporting increased environmental leadership including student-

initiated awareness campaigns, waste audits, and peer education activities. The 

intergenerational influence appeared bidirectional, with youth influencing 

household practices while adults provided resources and legitimacy for youth 

environmental initiatives (Lawson et al., 2022). 

Despite encouraging behavioral changes, sustainability concerns emerged 

regarding long-term maintenance of practices, particularly when initial program 
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support concluded. Some participants reverted to previous practices when faced 

with barriers including service interruptions, lack of continued reinforcement, or 

competing priorities. The maintenance of behavioral changes appeared strongest in 

communities developing collective action structures including neighborhood waste 

committees, regular community meetings, and visible environmental improvements 

reinforcing program messages. This finding aligns with social practice theory 

suggesting that sustainable behavioral change requires not merely individual 

decision-making but transformation of social contexts, infrastructures, and collective 

norms surrounding practices (Sahakian et al., 2023). 

 

Community Engagement and Social Capital Development 

The educational programs catalyzed significant community engagement and 

social capital development, fostering collective action, strengthening social 

networks, and building community capacity for environmental governance beyond 

initial program objectives. Program implementation through participatory 

approaches involving community members in planning, delivery, and evaluation 

created ownership and leadership opportunities that enhanced social cohesion and 

collective efficacy. Community environmental committees formed in all five sites, 

meeting regularly to coordinate waste management activities, advocate for 

improved services, and plan ongoing educational initiatives. These committees 

represented diverse community segments including women, youth, elders, and 

traditional leaders, creating inclusive governance structures that strengthened 

democratic participation and social integration across demographic divides (Putnam 

& Leonardi, 2023). 

Women's leadership in environmental committees represented a particularly 

significant outcome, with women comprising 62% of committee leadership positions 

despite traditionally lower representation in community governance structures. 

Female participants identified waste management as a domain where their 

household expertise translated into community authority, valuing opportunities to 

contribute knowledge, develop leadership skills, and influence community 

decisions. This empowerment dimension reflects feminist political ecology 

perspectives emphasizing how environmental initiatives can challenge gender 

inequities when intentionally designed to recognize and value women's 

environmental knowledge and create leadership pathways (Elmhirst & Veuthey, 

2022). Several women committee leaders reported increased confidence, expanded 

social networks, and recognition as community authorities extending beyond 

environmental issues. 

Youth engagement emerged as a particularly effective strategy for social 

mobilization, with school-based programs creating youth environmental brigades 

that conducted peer education, monitored community waste practices, and 

organized cleanup campaigns. Youth participants demonstrated enthusiasm for 

environmental leadership roles, with educators reporting that environmental 

activities provided positive identity formation opportunities and constructive social 
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engagement alternatives. The intergenerational dynamics proved complex, with 

youth sometimes encountering resistance from adults when advocating for 

behavioral changes, yet youth involvement increased household program 

engagement through children's influence on parents (Nissen et al., 2022). 

Social capital development manifested through strengthened trust, reciprocity, 

and collective action capacity within communities. Shared participation in 

environmental activities created bonding social capital within communities while 

program-facilitated connections with municipal authorities, NGOs, and other 

communities developed bridging social capital linking communities to external 

resources and support. These network developments enhanced communities' 

capacity to mobilize resources, access information, and advocate for improved 

services. According to Coleman's social capital theory, dense social networks 

facilitate information flow, establish norms, and enable collective action, suggesting 

that environmental programs strengthening social ties yield benefits extending 

beyond environmental outcomes (Chen & Williams, 2023). 

The programs' success in fostering community engagement appeared linked to 

several factors including participatory design processes, recognition of local 

knowledge, visible environmental improvements validating collective efforts, and 

celebration of community achievements through public events and 

acknowledgment. Communities where programs successfully identified and 

supported local environmental champions demonstrated stronger engagement 

sustainability, suggesting the importance of distributed leadership rather than 

dependence on external facilitators. However, power dynamics and social 

inequalities within communities sometimes constrained inclusive participation, with 

marginalized populations including migrants and informal workers reporting 

barriers to engagement despite invitation. Addressing these equity dimensions 

requires intentional strategies ensuring diverse voices shape program directions and 

benefits distribute equitably across community segments (Harrison & Popke, 2022). 

 

Challenges and Sustainability Factors 

Table 1 presents key challenges encountered during program implementation 

and corresponding strategies employed to address these obstacles, reflecting the 

complex realities of community-based environmental interventions in resource-

constrained coastal settings. 

 

Table 1. Key Implementation Challenges and Mitigation Strategies 

 

Challenge 
Category 

Specific Issues Mitigation Strategies Outcomes 

Infrastructure 
Limitations 

Inadequate collection 
services, lack of 
disposal facilities, 
limited recycling 

Advocacy for 
improved services, 
establishment of 
community collection 

Partial improvement; 
ongoing infrastructure 
gaps remain primary 
constraint 
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Challenge 
Category 

Specific Issues Mitigation Strategies Outcomes 

infrastructure points, partnerships 
with recyclers 

Economic 
Constraints 

Household poverty, 
informal 
employment, 
competing priorities, 
service 
unaffordability 

Emphasis on cost-
saving practices 
(composting), 
connection with 
livelihood 
opportunities, 
subsidized services 

Improved 
participation among 
lower-income 
households; economic 
barriers persist 

Cultural and 
Social Barriers 

Established waste 
disposal norms, 
gender roles, 
generational 
differences, social 
hierarchies 

Culturally adapted 
education, 
engagement of 
traditional leaders, 
women's leadership 
development, youth 
programs 

Enhanced cultural 
appropriateness and 
social inclusion; 
ongoing negotiation of 
traditional practices 

Institutional 
Capacity 

Limited municipal 
capacity, political 
instability, 
coordination 
challenges, resource 
constraints 

Multi-stakeholder 
partnerships, 
community-municipal 
co-management 
models, external 
technical support 

Improved 
coordination; 
sustainability concerns 
regarding long-term 
support 

Environmental 
Factors 

Geographic isolation, 
extreme weather, 
limited water access 
affecting practices 

Adaptation of 
practices to local 
conditions, climate-
resilient approaches, 
appropriate 
technology selection 

Context-specific 
solutions; climate 
impacts require 
ongoing adaptation 

 

Program sustainability emerged as a critical concern requiring intentional 

strategies beyond initial implementation phases, with long-term success depending 

on financial sustainability, institutional embedding, community ownership, and 

adaptive capacity. Financial sustainability represented a persistent challenge, with 

communities struggling to maintain activities after external funding concluded 

despite strong community commitment. Several communities developed creative 

financing mechanisms including waste collection fees, sale of recyclables, municipal 

support, and external partnerships, yet financial precarity remained a constant 

concern affecting program continuity. According to institutional sustainability 

frameworks, successful programs require financial models aligned with community 

economic realities and potentially including hybrid approaches combining user fees, 

government subsidies, and external support during transition periods (Phahlane et 

al., 2023). 
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Institutional embedding through integration with municipal waste 

management systems, school curricula, and community governance structures 

enhanced program sustainability by creating supportive policy environments and 

resource flows. Communities establishing formal partnerships with municipalities 

through co-management agreements demonstrated better resource access and 

service improvements compared to sites operating independently. However, 

institutional partnerships proved challenging to establish and maintain given 

political instability, administrative turnover, and competing municipal priorities. 

The programs' emphasis on building community capacity for autonomous action 

provided resilience when institutional support proved unreliable, yet community-

driven initiatives faced resource limitations affecting their scope and effectiveness 

(Sahoo & Patel, 2022). 

Community ownership development through participatory processes, local 

leadership, and visible benefits represented the strongest sustainability factor, with 

communities demonstrating commitment to maintaining practices and activities 

they perceived as valuable and self-directed. Programs successfully framing waste 

management as community development rather than external obligation fostered 

intrinsic motivation and long-term engagement. The presence of dedicated local 

champions—individuals providing persistent leadership, coordination, and 

advocacy—emerged as critical for sustained momentum, yet dependence on key 

individuals created vulnerability when champions faced personal constraints or 

relocated. Distributing leadership across multiple community members and 

institutionalizing coordination through committees provided more resilient 

governance structures (Oteros-Rozas et al., 2023). 

Adaptive capacity—communities' ability to adjust practices, problem-solve 

challenges, and innovate solutions—represented an important sustainability 

dimension often overlooked in program planning. Communities developing strong 

adaptive capacity through learning cycles, reflection opportunities, and 

experimentation demonstrated better resilience when facing obstacles including 

service disruptions, weather events, or changing circumstances. The programs' 

emphasis on critical thinking, problem-solving skills, and collective learning 

processes contributed to adaptive capacity development beyond specific waste 

management techniques. According to resilience theory, adaptive capacity enables 

communities to navigate change, recover from disruptions, and transform practices 

in response to evolving conditions, suggesting that education fostering adaptability 

yields long-term benefits exceeding specific programmatic outcomes (Cinner et al., 

2022). 

Scaling and replication of successful approaches to additional communities 

represented both an opportunity and challenge, requiring adaptation to diverse 

contexts while maintaining core principles and effective strategies. Programs 

successfully scaling interventions emphasized flexible frameworks allowing local 

adaptation rather than standardized protocols, recognizing that community contexts 

vary significantly regarding social organization, cultural practices, economic 
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conditions, and environmental characteristics. Documentation of lessons learned, 

development of accessible educational materials, and training of community 

facilitators supported replication efforts. However, scaling required sustained 

resources, technical support, and institutional commitment often exceeding available 

capacities, limiting expansion despite demonstrated effectiveness and community 

demand (Marshall & Dolley, 2023). 

 

CONCLUSION 

Community-based waste management education in coastal Peru 

demonstrates significant potential for addressing environmental challenges through 

participatory approaches that enhance knowledge, transform behaviors, strengthen 

social capital, and build community capacity for environmental stewardship. The 

research findings indicate that culturally adapted, participatory educational 

interventions successfully improve waste management practices when combined 

with infrastructure development, institutional support, and community 

empowerment strategies that address systemic barriers beyond individual 

awareness. Key success factors include local leadership development, youth 

engagement, women's participation, integration with livelihood opportunities, 

visible environmental improvements, and adaptive implementation responding to 

community contexts and evolving needs. However, sustainability challenges persist 

regarding financial resources, institutional support, infrastructure adequacy, and 

long-term behavioral maintenance, requiring comprehensive approaches addressing 

social, economic, institutional, and environmental dimensions simultaneously. The 

Peruvian experience offers valuable insights for similar coastal contexts in Latin 

America and other developing regions, demonstrating that effective waste 

management requires not merely technical solutions but fundamental 

transformations in social practices, governance systems, and community-

environment relationships fostered through education as a tool for empowerment 

and collective action toward sustainable futures. 
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