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Abstract
The coastal ecosystems of developing regions are increasingly threatened by poor waste management, habitat loss, and limited coordination among institutions. This study examined the outcomes of the Saving Banate Bay extension program implemented in four coastal municipalities in Iloilo, Philippines. The program covered 31 barangays and 12,030 households and aimed to improve solid waste management practices, rehabilitate mangroves, reduce marine pollution, and strengthen community participation. To assess its effects, the study used a quasi-experimental pretest–posttest design with mixed methods, including surveys, waste audits, ecological monitoring, and institutional assessment. Results showed significant improvements in household waste segregation higher environmental awareness, successful mangrove rehabilitation with survival rates of 80–85%, and greater civic engagement. Coastal waste also declined, and early signs of biodiversity recovery were observed.
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Introduction
Coastal ecosystems play a vital role in supporting both the environment and local livelihoods. They provide food, income, protection from storms, and habitats for many marine species. However, these ecosystems are under growing pressure from pollution, habitat loss, and other human activities (Friess et al., 2020; UNEP, 2021). In the Philippines, coastal communities are especially vulnerable because of high population density, limited environmental infrastructure, and dependence on coastal resources for survival (World Bank, 2022).
Banate Bay in Iloilo Province reflects many of these challenges. The area has been facing increasing marine debris, declining mangrove cover, and weakening coastal resilience. These problems cannot be addressed by one sector alone. They require coordinated efforts that combine environmental education, ecosystem restoration, and active participation from communities and local institutions (Bennett et al., 2021).
In response, the Saving Banate Bay project was implemented as a multi-sectoral extension initiative involving local government units, academic institutions, and community stakeholders. This study evaluates the program’s outcomes using a structured framework based on logic model indicators and multi-level evaluation criteria.



Methodology
This study used a quasi-experimental pretest–posttest design without a control group to assess the effectiveness of the extension program. This design was appropriate because the project was carried out in real community settings, where random assignment and the exclusion of beneficiary communities were neither practical nor ethical. It is also commonly used in community-based extension and environmental intervention studies when the goal is to measure changes before and after implementation.
The study was conducted in the four coastal municipalities of Banate, Anilao, Barotac Nuevo, and Barotac Viejo in Iloilo Province, Philippines. These municipalities included 31 coastal barangays and an estimated 12,030 households that were directly or indirectly affected by coastal resource degradation, poor waste disposal practices, and declining mangrove ecosystems. The sites were purposively selected because they were highly dependent on coastal resources and were identified as priority areas for environmental rehabilitation and community empowerment.
A mixed-methods approach was used to gain a fuller picture of the program’s outcomes. Quantitative and qualitative data were collected at the same time to allow triangulation, strengthen the validity of findings, and capture both measurable changes and lived community experiences during implementation.
Primary quantitative data were gathered through household surveys among selected residents and stakeholders. The survey measured participants’ knowledge, attitudes, and practices related to coastal protection, solid waste management, mangrove conservation, and community participation. Baseline data were collected before the extension activities began, while post-intervention surveys were conducted after major project components were completed to determine changes in awareness and behavior.
To supplement the survey results, waste audits were conducted in selected coastal areas to measure changes in waste generation, segregation, and disposal practices. These audits examined the volume and types of waste collected before and after the intervention. Ecological monitoring was also conducted to assess environmental outcomes, especially mangrove survival and growth, changes in habitat conditions, and visible improvements in coastal cleanliness and biodiversity.
Qualitative data were collected through focus group discussions, stakeholder consultations, informal interviews, and review of project documents. These methods helped explain community perceptions, participation experiences, institutional support, and challenges encountered during implementation. Training evaluation forms, attendance records, and participation reports were also reviewed to assess community engagement, capacity-building outcomes, and stakeholder involvement.
The study was carried out in collaboration with local government units, barangay officials, community organizations, fisherfolk associations, schools, and partner agencies to support data gathering and validate the findings. Ethical standards were observed throughout the study. Participants were informed about the purpose of the research, and voluntary participation, confidentiality, and anonymity were ensured.
Data analysis used both descriptive and inferential statistics. Frequency counts, percentages, weighted means, and standard deviations were used to summarize demographic profiles and major program indicators. Paired -tests and chi-square tests were used to examine significant differences between baseline and post-intervention results. Ecological monitoring data were analyzed using trend analysis to identify patterns in mangrove recovery, waste reduction, and coastal conditions over time. Qualitative responses were examined through thematic analysis to identify recurring issues and community insights relevant to the program’s effectiveness and sustainability.

Results
Extension Project and Results-Based Implementation
The project was guided by a results-based that connected inputs, activities, outputs, outcomes, and long-term impacts. Findings showed that the project successfully mobilized institutional resources and built collaborative partnerships among local government units, academic institutions, partner agencies, and coastal communities.

Table 1. Performance Indicators

	Indicators
	Baseline
	Target
	Means of Verification
	Frequency
	Responsible Unit

	Project funding
	None
	Budget approved
	Financial reports
	Annual
	Project Team

	Technical experts
	None
	Specialists deployed
	Deployment records
	Annual
	Extension Office

	Partnerships
	Limited
	Active LGU and agency collaboration
	MOAs
	Annual
	Project Team

	Materials (saplings, IEC materials and other supplies)
	None
	5,000 saplings distributed
	Procurement reports
	Per activity
	Procurement Unit



The project secured the financial, technical, and logistical support needed for implementation. Technical experts and extension personnel were deployed to assist in environmental education, mangrove rehabilitation, and coastal management activities. Partnerships with local stakeholders were formalized through memoranda of agreement to support the project’s implementation.

Activity Implementation
Project activities focused on environmental awareness campaigns, mangrove rehabilitation, and coastal clean-up drives across the 31 coastal barangays covered by the project.










Table 2. Activity Indicators and Accomplishments

	Component
	Indicator
	Baseline
	Target
	Means of Verification
	Frequency

	Awareness Campaigns
	Pulong-Pulong sa Barangay and Barangay Assemblies conducted
	0
	31
	Activity reports
	Per activity

	
	Residents trained
	0
	3,100
	Attendance sheets
	Per activity

	Mangrove Rehabilitation
	Planting activities conducted
	0
	1 per coastal barangay
	Documentation
	Per activity

	
	Area restored
	0
	25 hectares
	Field validation
	Annual

	Coastal Clean-Up
	Clean-up drives conducted
	0
	4
	Activity reports
	Per activity

	
	Volunteers mobilized
	0
	3,100
	Participation records
	Per activity



A total of 31 barangay assemblies and “Pulong-Pulong sa Barangay” sessions were conducted, reaching about 3,100 residents through environmental education and training activities. Mangrove rehabilitation efforts restored approximately 25 hectares of degraded coastal areas through planting activities in the participating municipalities. Coastal clean-up drives also mobilized more than 3,100 volunteers from local communities, youth organizations, fisherfolk associations, and barangay councils.

Output Performance
The project produced strong outputs in community participation, ecosystem restoration, and coastal waste management.

Table 3. Output Indicators

	Indicator
	Baseline
	Achieved Output
	Means of Verification

	Residents trained
	0
	3,100
	Training reports

	Barangays covered
	0
	31
	IEC reports

	Mangroves planted
	0
	5,000
	Planting records

	Coastline cleaned
	Limited
	4.2 kilometers
	Monitoring reports

	Waste removed
	Not recorded
	≥3 tons
	Waste audit reports



About 3,100 residents were trained, and all 31 target barangays were covered. Around 5,000 mangrove seedlings were planted in selected rehabilitation sites. Coastal clean-up activities covered about 4.2 kilometers of shoreline and removed more than three tons of waste materials based on waste audit findings.


Outcome-Level Changes
The project produced measurable changes in environmental awareness, waste management practices, ecosystem recovery, and community participation.

Table 4. Outcome Indicators

	Indicator
	Baseline
	Result
	Interpretation

	Environmental awareness level
	40%
	~70%
	Significant increase

	Waste segregation practices
	35%
	60–70%
	Significant

	Coastal waste levels
	High
	Decreased by 30–40%
	Improved environmental conditions

	Mangrove survival rate
	N/A
	80–85%
	High rehabilitation success

	Community participation
	Low
	Increased by 40%
	Strengthened engagement



Environmental awareness increased from about 40% at baseline to nearly 70% after implementation. Waste segregation practices also improved significantly, rising from 35% to around 60–70%. Coastal waste levels in monitored areas decreased by 30–40%, while mangrove survival rates ranged from 80% to 85%. Community participation also increased by about 40% during the project period.

Long-Term Impact Indicators
The project also showed signs of longer-term environmental and social benefits.

Table 5. Impact Indicators

	Impact Area
	Indicator
	Observed Impact

	Environmental Quality
	Coastal litter
	Reduced by 15–20%

	Ecosystem Restoration
	Mangrove cover
	Increased by 2.5 hectares

	Biodiversity Enhancement
	Juvenile fish and crab population
	Increased by 20–25%

	Climate Resilience
	Coastal protection
	Improved

	Environmental Stewardship
	Solid waste management adoption
	Institutionalized in barangays



Field observations indicated less coastal litter and improved environmental cleanliness. Rehabilitated mangrove areas contributed to increased mangrove cover and better coastal habitat conditions. Community reports also noted an increase in juvenile fish and crab populations in rehabilitated sites.





Integrated Results

Table 6. Extension Program Results

	Objective
	Outputs
	Outcomes
	Impact

	Improve waste management awareness
	31 assemblies; 3,100 residents trained
	Increased waste segregation practices
	Reduced coastal pollution

	Restore coastal ecosystems
	5,000 mangroves planted
	80–85% survival rate
	Enhanced biodiversity and ecosystem recovery

	Reduce coastal pollution
	4 clean-up drives; ≥3 tons waste removed
	Cleaner shorelines
	Improved environmental quality

	Strengthen community participation
	3,100 volunteers mobilized
	Increased environmental stewardship
	Sustainable community governance



The results suggest that the project helped improve environmental awareness, restore ecosystems, reduce pollution, and strengthen community participation. In short, the intervention translated awareness into action and action into visible environmental gains.

Program Evaluation

Table 7. Evaluation Results

	Evaluation Dimension
	Findings

	Relevance
	Strong alignment with local environmental and community needs

	Efficiency
	High level of outputs achieved relative to available resources

	Effectiveness
	Most performance targets successfully attained

	Sustainability
	Environmental practices institutionalized in communities

	Impact
	Measurable environmental, ecological, and social improvements observed



The project was found to be highly relevant to local needs, efficient in using available resources, effective in meeting most of its targets, and sustainable in promoting environmental practices within communities. Overall, the evaluation showed that the extension project achieved meaningful environmental, ecological, and social improvements in Banate Bay.

Discussion
The findings show that community-based environmental extension programs can make a real difference in coastal ecosystem rehabilitation, environmental awareness, and participatory governance. The successful implementation of the project across 31 coastal barangays highlights the value of collaboration among academic institutions, local government units, and community stakeholders in achieving sustainable environmental outcomes.
The increase in environmental awareness from 40% to around 70% suggests that environmental education and awareness campaigns had a strong influence on residents’ understanding of coastal conservation and waste management. This supports Ardoin et al. (2020), who emphasized that community-centered environmental education improves ecological literacy and encourages responsible environmental behavior. Monroe et al. (2021) also noted that sustained communication and participatory learning strengthen public engagement in conservation efforts.
The improvement in waste segregation practices further shows that the intervention helped change household behavior. The increase from 35% to about 60–70% indicates that training and awareness activities encouraged more responsible waste handling. This aligns with Ferronato and Torretta (2020), who argued that environmental education and participation are key to improving solid waste management in coastal communities. Guerrero et al. (2021) also noted that waste management programs work better when communities take part in planning and implementation.
The reduction in coastal waste by 30–40% and the removal of more than three tons of waste show that the clean-up drives had clear environmental benefits. These findings are consistent with Ocean Conservancy (2022), which reported that regular coastal clean-up activities help reduce marine debris and improve shoreline conditions. UNEP (2021) likewise stressed that waste reduction programs are essential for protecting biodiversity in vulnerable coastal ecosystems.
Mangrove rehabilitation also produced encouraging results, especially the 80–85% survival rate of planted seedlings. This suggests that the site selection, species choice, and community maintenance efforts were generally effective. Primavera and Esteban (2021) observed that community-managed mangrove rehabilitation often leads to higher survival rates and stronger stewardship. Worthington and Spalding (2023) also highlighted mangroves as important for biodiversity, shoreline protection, and climate resilience.
The reported increase in juvenile fish and crab populations in rehabilitated areas further supports the ecological importance of mangroves. These ecosystems serve as breeding and nursery grounds for many marine species, which helps sustain fisheries and food security. Goldberg et al. (2020) similarly emphasized the role of mangroves in supporting coastal fisheries and biodiversity.
Community participation emerged as one of the project’s strongest features. The mobilization of more than 3,100 volunteers and the rise in engagement show that participatory extension approaches are effective in building ownership and accountability. Chambers (2021) noted that participatory governance strengthens sustainability because people are more likely to support programs, they help shape. The institutionalization of solid waste management practices in barangays also suggests that the project created conditions for longer-term sustainability.

Conclusion
The “Saving Banate Bay” extension project was effective in promoting environmental awareness, strengthening community participation, improving waste management practices, and rehabilitating degraded coastal ecosystems in Banate, Anilao, Barotac Nuevo, and Barotac Viejo in Iloilo Province. By using a community-based and participatory extension approach, the project brought together local stakeholders, academic institutions, government agencies, and coastal communities toward shared environmental goals.
The study showed that environmental education and awareness campaigns significantly improved the knowledge, attitudes, and practices of residents regarding coastal conservation and solid waste management. The increase in environmental awareness and waste segregation practices suggests that consistent information, education, and communication activities can positively influence household behavior and strengthen responsibility for coastal protection.
The project also produced important ecological gains. The rehabilitation of mangrove areas, high survival rates of planted seedlings, reduction in coastal waste, and increase in juvenile fish and crab populations all point to improvements in ecosystem health and biodiversity. These findings affirm the value of mangrove rehabilitation and coastal clean-up initiatives in restoring ecological balance, improving fisheries productivity, and strengthening climate resilience in vulnerable coastal areas.
Finally, the study highlighted the importance of participatory governance and community engagement in sustaining environmental programs. The active involvement of barangay officials, fisherfolk associations, youth organizations, schools, and volunteers helped build stronger environmental stewardship and encouraged the institutionalization of solid waste management practices in participating barangays. The partnerships formed during implementation also strengthened local ownership and increased the chances that conservation efforts will continue beyond the life of the project.
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