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[bookmark: _Toc212338079]ABSTRACT
This study assessed the impact of locally managed octopus reef conservation practices on livelihood improvements in Songosongo Island, Tanzania, from 2017 to 2024. The specific objectives evaluated the indicators of community income, business capital, physical assets, housing conditions, and food intake. The study adopted the positivist philosophy. The 83 respondents were selected proportionally via stratified and simple random sampling. Statistical tools, including paired t-tests, chi-square tests, and descriptive analyses, were used to evaluate changes before and after reef conservation practices. Findings showed a statistically significant improvement in business capital (p = 0.016), household physical assets (p = 0.0023), housing conditions (p < 0.001), and food security (p = 0.004). While average income increased by 22.5%, this change was not statistically significant (p = 0.2048), suggesting economic outcomes vary. More than 80% of respondents reported building new homes and increasing their daily meals from 2 to 3. The study concludes that community-led reef conservation practices are a practical strategy for enhancing coastal livelihoods. The study recommends integrating financial support, infrastructure investment, and food security programming into marine conservation efforts.  
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[bookmark: _Toc212338083]CHAPTER ONE
[bookmark: _Toc212338084]INTRODUCTION
1.1 [bookmark: _Toc101522888][bookmark: _Toc212338085]Chapter Overview 
This chapter presents the Background of the study, states the problem, and explains the specific objectives. Furthermore, this chapter covers research questions, study significance, and study Dissertation organization.

1.2 [bookmark: _Toc101522889][bookmark: _Toc212338086]Background of Study 
Coastal communities and artisanal fishers face critical challenges. These include poverty, insufficient income, food insecurity, and inadequate housing infrastructure (FAO, 2022). These challenges are exacerbated by pressure on marine resources from population growth and increased food demand, as well as the adverse effects of climate change, such as ocean acidification and rising sea levels (Russell, 2011). Small-scale fishers are vital globally, accounting for half of global fishing effort and over one-quarter of the catch by volume (Bhandari, 2020). Over 3 billion people, mostly in developing countries, rely on coastal and marine ecosystems for their livelihoods, with small-scale fishers making up 90% of global fishing jobs (Bhandari, 2020). 

However, coastal livelihoods are strained by environmental and economic pressures, as seen in Tanzania, where octopus catches dropped from 573 tons in 2003 to 340 tons in 2017, coinciding with a surge in new fishers and illegal fishing practices (Sauer et al., 2020; Silas et al., 2021). Between 2003 and 2017, an influx of new entrants in fisheries activities rose from 13,783 to over 54,511 people in the seaside regions (MLF, 2018), whereby most of the fishers operate illegally with the absence of licenses, as well as applying prohibited gear such as iron rods that increase pressure and threaten the octopus fishery sustainability in Tanzania. On the other hand, Tanzania's coastal population has increased from around 10 to 15 million (NBS, 2022).

Despite research showing some positive economic impacts of conservation measures, such as seasonal conservation practices (Oliver et al., 2015; Ainsworth et al., 2023; Wicaksono et al., 2023), there is a lack of focus on housing and food security. This study assesses the effects of octopus reef conservation practices on Songosongo Island, specifically examining multidimensional livelihood improvements by considering income, business capital, physical assets, housing, and food security.

1.3 [bookmark: _Toc212338087]Statement of the Research Problem
Despite the increasing adoption of community-led marine conservation measures in Tanzania, understanding of their socio-economic impacts remains weak (Salunke, 2024). While octopus reef closures are widely acknowledged for improving fish stocks and short-term fisher income (Silas et al., 2022; Mtonga et al., 2022), evidence on their broader livelihood outcomes, such as food security, physical asset accumulation, and housing improvement, is scarce. Moreover, many prior studies have focused narrowly on ecological or income dimensions, neglecting the integrated livelihood perspective emphasized by the Sustainable Livelihood Approach (SLA) (Chambers & Conway, 1992; Scoones, 1998). Empirical literature (Oliver et al., 2015; Wicaksono et al., 2023; Sack, 2024) highlights these gaps. For instance, studies have shown that octopus conservation practices can improve catch yields and incomes, but often do not address broader livelihood dimensions such as food security and housing. 

[bookmark: _Hlk211953826]Limited research exists on the role of community perceptions and engagement in conservation practices (Drury, O'Neill et al., 2023). These gaps highlight the need for comprehensive studies integrating livelihood outcomes with conservation efforts. This study addresses these gaps by assessing how locally managed octopus reef conservation practices influence five livelihood dimensions: community income, business capital, physical assets, housing conditions, and food security within the SLA framework.

1.4 [bookmark: _Toc212338088]Research Objectives
1.4.1 [bookmark: _Toc212338089]General Objective
The general objective of the study is to assess the impact of locally managed octopus reef conservation practices on livelihood improvement in Songosongo Island.

1.4.2 [bookmark: _Toc212338090]Specific Objectives
i. To assess the effectiveness of locally managed octopus reef conservation practices in improving community income 
ii. To examine the effectiveness of locally managed octopus reef conservation practices in improving business capital 
iii. To evaluate the contribution of octopus reef conservation practices in enhancing physical assets
iv. To evaluate the role of octopus reef conservation practices in improving housing conditions
v. To analyze the impact of reef conservation practices on the number of meals 

1.5 [bookmark: _Toc101522895][bookmark: _Toc212338091]Significance of Study
This study contributes to both the theoretical and practical dimensions of fisheries management. Theoretically, the study contributes to the Sustainable Livelihoods Approach (SLA) by integrating conservation-specific variables such as reef conservation practices into livelihood outcomes. Methodologically, the research applies a mixed-methods approach that integrates quantitative livelihood data and qualitative community narratives, supported by longitudinal secondary data (2017–2024). This combination enhances validity and captures both measurable impacts and local perceptions, an approach rarely applied in Tanzanian marine livelihood studies. 

[bookmark: _Toc101522897]Empirically, the study generates new evidence on underexplored livelihood indicators, such as housing improvements, business reinvestment, and meal frequency, providing a more holistic view of well-being. The findings can guide policy design for sustainable fisheries management and coastal development planning. Practically, the findings inform government agencies, NGOs and local institutions such as Beach Management Units (BMUs) on how to strengthen community participation in marine conservation. The results also support the implementation of Tanzania’s Blue Economy strategy and the National Fisheries Policy (2020) by aligning biodiversity protection with poverty reduction. 
1.6 [bookmark: _Toc212338092]Scope of the Study 
This study was conducted on Songosongo Island, located in the Kilwa district of the Lindi region. This study intended to provide a thoughtful examination of the contribution of the community-led octopus reef conservation practice in protecting marine ecosystems and improving the local community’s livelihoods. The study specifically assessed the local community's perceptions of octopus reef conservation practices, identified the methods used by local resource managers (BMU) to conserve marine ecosystems, and determined the benefits these practices deliver to the ecosystem and dependent livelihoods. Data was collected from both primary and secondary sources. The study involved 83 participants from the island, including government representatives, fishers, BMU leaders, intermediaries, and local community members.

1.7 [bookmark: _Toc212338093]Organization of the Study 
This part demonstrates how the dissertation for this study has been organized and structured. The study is organized into three chapters, each comprising the following sections. Chapter one presents the background of the research problem, statements of the research problem, objectives of the study, research questions, significance of the study, scope of the study and limitations of the study. Chapter two presents the definitions of key terms, the theoretical framework, the empirical literature review, the research gap, and the conceptual framework. Chapter three presents the research approach, research design, population, sample size and sampling procedure, sources, data collection methods, validity and reliability of data collection instruments, data analysis procedures, and ethical considerations. Chapter four highlights the study's results, interpretations, and discussions. Finally, chapter five presents the study's conclusion, recommendations, and limitations.


















[bookmark: _Hlk184993234][bookmark: _Toc212338094]CHAPTER TWO
[bookmark: _Toc212338095]LITERATURE REVIEW
2.1 [bookmark: _Toc212338096]Overview
[bookmark: _Toc101522901]This chapter aimed to provide a review of concepts and ideas related to the study's objectives. It also included conceptual arguments from several writers to provide a thorough grasp of the research. This chapter discusses theoretical analysis, empirical analysis, research gaps, and the conceptual framework in detail.

2.2 [bookmark: _Toc212338097]Conceptual Definitions
This subtopic of the study highlighted major concepts by defining key terms that frequently appeared throughout the study. 

2.2.1. [bookmark: _Toc212338098]Temporary Octopus Reef Conservation Practices (Community-led reef conservation/management)
Octopus reef conservation practices refer to temporary, community-managed closures of reef areas that allow octopus populations to regenerate before reopening for controlled harvesting (Slade et al., 2022; Mwambao Coastal Community Network, 2023). These practices are part of the Nature-based Solutions (NbS) that aim to balance biodiversity restoration and livelihood security (Misra et al., 2022). For this study, the indicators used under this definition included: community compliance with conservation rules, Beach Management Unit participation and governance units, and enforcement of reef closures. The indicators used to measure the strength of local management structures and their influence on sustainable marine resource use.
2.2.2. [bookmark: _Toc212338099]Livelihood 
Livelihood refers to the means of earning money to live. Communities in the islands depend on whaling for food and income, while communities in rural areas depend on agriculture for food and income (Niehof, 2001). Also, Livelihood refers to the ability of people to earn a living through a combination of capabilities, assets, and activities that support their daily needs, often relying on local resources or economic opportunities (Reina, 2022). Other scholars defined Livelihood as the process of earning money or resources to support oneself or a family, encompassing both formal and informal sectors, such as agriculture, fishing, and trade (Islam & Ryan, 2015). Livelihoods are sustainable when they can cope with and recover from shocks while maintaining or enhancing their capabilities without degrading natural resources (Carney, 1999). Under this study, the livelihood indicators that were adopted were income, asset ownership, food security and housing conditions (Solesbury, 2003).

2.2.3. [bookmark: _Toc212338100]Livelihood Improvement 
Livelihood improvement refers to positive and sustainable improvements in household and individual means of securing basic needs, achieved through increased income, enhanced capital, improved access to food, better housing, and the accumulation of tools or equipment (Scoones, 1998; Islam & Ryan, 2015). The indicators applied under the livelihood improvement in this study were: community income, which was measured by the mean household income from fisheries, business capital measured through the investment value in fishing-related activities, physical assets, housing conditions, measured through house rehabilitation or newly built and food security, which was measured by daily meal frequency.
2.2.4. [bookmark: _Toc212338101]Working Definitions
Based on the literature, the study adopts the following working definitions throughout, which helped structure the data collection tools and analysis. Locally managed octopus reef conservation practices are defined as short-term, community-enforced closures of reef ecosystems designed to restore octopus stocks and improve household livelihood. Livelihood improvement is defined as measurable progress in income, asset ownership, housing and food security attributable to conservation interventions. Therefore, these definitions were constructed from multiple sources and justified by their direct relevance to the Sustainable Livelihood Approach and Study’s objectives.

2.3. [bookmark: _Toc212338102]Theoretical frameworks: Sustainable Livelihood Approach (SLA)
This section presents the theory reviewed for this study. The theory discussed in this section is the Sustainable Livelihood Approach (SLA), which shows how livelihoods can be sustainable through coping with and recovering from stresses and shocks, while maintaining or enhancing their capabilities and assets, both currently and in the future, without undermining the natural resource base.

[bookmark: _Toc96169840]The study used the Sustainable Livelihood Approach (SLA) to assess the socio-economic impacts of octopus reef conservation practices on the livelihoods of the Songosongo Island community. SLA, introduced by Chambers and Conway (1992) and further developed by Scoones (1998), identifies five capital assets: human, natural, financial, social, and physical, that interact within a context shaped by external factors like environmental changes, policies, and institutional processes. Under this approach, livelihoods are influenced by the interplay between assets, vulnerability, and institutional process (Carney, 1999). The theory emphasizes that sustainable livelihood outcomes, such as income growth, food security, and asset accumulation, depend on access to these capitals and the ability to manage environmental resources effectively. 

The Sustainable Livelihood Approach (SLA) emerged in response to the growing recognition of the need for holistic, multidimensional frameworks to address poverty, resource management, and resilience (Tambe, 2022). It was built on earlier work in rural development, particularly recognizing the interplay between socio-economic and environmental factors in shaping human livelihoods (Su et al., 2021). Scoones (1998) further developed and popularized SLA, emphasizing the five capital assets framework: Natural capital, which corresponds to reef and fishery resources restored through conservation, financial capital corresponds to household income and business capital, physical capital relates to improved assets and housing conditions, and human and social capitals relate to BMU participation, community organization and knowledge sharing.

The theory states that livelihoods are composed of five capital assets, namely: Human, Natural, Financial, Social, and Physical. These assets interact within a vulnerable context shaped by external factors such as environmental changes, policies, and institutional processes (Chambers & Conway, 1992). The goal is to achieve sustainable livelihood outcomes, including improved income, food security, and resilience to shocks. 
Diverse scholars such as Kogachi et al. (2023), Shah et al. (2022), Santiago de la Puente et al. (2022), Ismail (2023), Owusu (2020), Oliver (2018), Cakacaka (2018), Salema (2020), Divakarannair (2017) and Jacob (2017) have applied SLA in different contexts. These applications include analyzing livelihood capitals, assessing the socio-economic performance of fishing communities, and evaluating the vulnerabilities of coastal communities. These variables include financial capital (income, business capital), physical capital (housing, infrastructure), food security, governance, and social equity.

Chambers and Conway (1992) and Scoones (1998) argued that the Sustainable Livelihoods Approach (SLA) offers a comprehensive framework for understanding multidimensional poverty and resilience strategies by integrating environmental, social, and economic factors. According to Salema (2020), the approach offers flexibility, enabling adaptation across diverse socio-economic and environmental contexts. Similarly, Kyalo (2024) highlighted that SLA enhances the sustainability of mariculture practices by linking diverse livelihood strategies to improved mariculture productivity, food security, and resilience against climatic shocks, particularly for smallholders.

De Haan and Zoomers (2005) argued that the Sustainable Livelihoods Approach (SLA) overemphasizes asset classification while often neglecting the role of systemic power dynamics in resource distribution. Moreover, Ashley and Carney (1999) noted that the approach lacks a robust mechanism to address rapid socio-economic or ecological changes. Sunny et al. (2020) critiqued the SLA for its inadequate consideration of the dynamic and often cyclical vulnerabilities faced by marginalized communities, particularly in the context of climate change, where the interplay of environmental, economic, and social factors exacerbates systemic inequalities and limits adaptive capacities.

The Sustainable Livelihoods Approach (SLA) was crucial to this study, as it provides a structured framework for examining the complex interactions between livelihoods and external factors. It is handy for analysing how conservation measures, such as octopus reef conservation practices, affect community livelihoods. Despite being criticized for its limited focus on power dynamics and rapid change, this study adapted the framework by incorporating a broader analysis of governance, equity, and community participation (De Haan & Zoomers, 2005; Ashley & Carney, 1999). Previous studies in Tanzania that applied the SLA to fisheries (Katikiro, 2014; Yanda et al., 2023) often failed to incorporate environmental management practices as determinants of livelihood outcomes. This study fills that gap by positioning octopus reef conservation practices as a key variable affecting multiple livelihood capitals.

2.4. [bookmark: _Toc212338103]Empirical Literature Review Globally 
A study by Lau et al. (2021) examined gender equality in coral reef socio-ecological systems across multiple countries using a literature review. The study revealed a reduced community income due to limited evidence on how livelihood diversification increases community income while addressing gender inequality. However, this study did not address housing conditions and lacked a clear link to sustainable livelihood frameworks. The study recommended further research on gender-transformative approaches to sustainable food systems in coral reef communities.

A study by Andrachuk et al. (2022) assessed the global impact of coral reef governance on strengthening community and collaborative approaches using a literature review and the Complex Adaptive Systems theory. The study revealed that locally managed marine areas (LMMAs) positively influenced income and food security by fostering community participation in conservation through sustainable fishing practices, enhancing biodiversity, and improving resilience. However, it highlighted a lack of quantitative evidence on the impacts of governance on community assets. The study also lacked a gender-inclusive governance approach.

Another study done by Ainsworth et al. (2023) investigated sustainability priorities among artisanal octopus fisheries in western Asturias and Galicia using a literature review and generalized depletion models. The study found that octopus reef closure increased community income. However, it did not assess food security or housing conditions, focusing instead on octopus certification for export markets.

Also, in the global context, a study by Sack (2024) examined community-led bioeconomy development and nature-based solutions (NBS) in the Global South using a literature review method without applying a specific theory. The study found positive effects on income and food security from reef conservation initiatives. However, it focused mainly on climate trends and did not directly address livelihood indicators.
Another study by Salunke (2024) analyzed a locally managed marine protected area in Fiji using a descriptive analysis method without a theoretical framework. The study showed that nature-based solutions (NbS) positively influenced income and food security. However, it highlighted a gap between scientific and Indigenous knowledge in marine resource sustainability, and allowing local Indigenous knowledge spheres to take the lead, with support from Western knowledge spheres, is key to ensuring the health and sustainability of our marine resources. 

2.4.1 [bookmark: _Toc212338104]Empirical Literature Review in Asia
A study by Islam et al. (2021) assessed the impacts of seasonal fishery conservation practices in the Northern Bay of Bengal using descriptive analysis and linear regression with a sample of 50 participants. The study revealed negative impacts on income and food security during conservation practices, prompting fishers to resort to asset liquidation. It did not directly evaluate housing conditions.

Also, Kushardanto (2022) explored the determinants of Household finances for co-management in small-scale fisheries in Indonesia using a literature review. The study showed positive effects on income and food security through fisheries co-management, thereby increasing the effectiveness of reef conservation. However, it emphasized the need for financing and gender policies to ensure sustainable fisheries management.

Wicaksono et al. (2023) studied small-scale octopus fisheries in North Minahasa, Indonesia, using a descriptive analysis method. The study found positive impacts on income from the octopus reef closure, but mainly focused on fisheries certification for export markets, neglecting local livelihood outcomes such as food security and housing.

2.4.2 [bookmark: _Toc212338105]Empirical Literature Review in Africa 
Oliver et al. (2015) assessed the economic benefits of periodic conservation practices in the octopus fishery in Southwest Madagascar using descriptive and inferential statistics across 36 closure sites. The study revealed increased income, with 27 of 36 sites generating more revenue than in open-access fishing scenarios. However, the study did not assess how the conservation practices influenced housing conditions or food security.

A study by Bhandari (2020) investigated the effects of fishing pressure on octopus distribution in Mauritius using descriptive analysis with a sample of 503 interviews. The study found that reef conservation, which imposes temporal restrictions or limits resource access, negatively impacts income due to high fishing pressure on adjacent reefs and reduced octopus abundance. However, it lacked sufficient temporal data on octopus reef closures and did not assess housing conditions.

Russell (2022) analyzed fisheries management plans in the EA (East Africa), SA (South Africa), and IO regions using a literature review and co-management model. The study revealed that improved fisheries management has positive impacts on the community's income and food security. However, it did not assess housing conditions and recommended a regional surveillance plan for better fisheries inspection.
Nyiawung et al. (2022) examined ocean conservation and marine resource management in Africa using a literature review and the Theory of Planned Behaviour. The study found income improvements due to migrant fishers' contributions, as they introduced new fishing techniques and increased currency circulation in areas of residence. However, it did not assess physical assets or housing conditions. Additionally, it highlighted challenges in policy coherence in fisheries management.

Yeboah (2022) investigated the socio-economic implications of closed fishing seasons in Ghana using descriptive analysis with a sample of 268 fishers, processors, and traders. The study revealed a negative impact on income, with an average loss of $199, and reduced food security during conservation practices. However, it lacked a detailed analysis of housing improvements and long-term food security resilience.

A study conducted by Golden et al. (2024) analyzed the impact of artificial coral reefs on Fisheries, Human Livelihoods, and health in Madagascar using regression analysis with a sample of 450 households. The study revealed positive effects on food security due to reef conservation. The reef conservation seemed to support healthy biodiversity, hosting thousands of species that later spread to other areas through the spiral-over effect. However, the study addresses a lack of data on how fisheries' economic benefits contribute to household income and capital.

McCabe et al. (2024) evaluated the impacts of locally managed periodic octopus fishery conservation practices in Comoros and Madagascar using descriptive analysis, regression analysis, generalized additive models (GAMs), and a mixed-model statistical approach, with a sample size of 449 closure events. The study revealed that income increased due to comprehensive ecosystem-based management, ensuring long-term fishery sustainability. However, the study focused on scientific data and research rather than socioeconomic or social science aspects, thereby excluding the analysis.

2.4.3 [bookmark: _Toc212338106]Empirical Literature Review in East Africa
A study by Lokina (2011) conducted a cost-benefit assessment of marine and coastal resources in Tanzania and Kenya using thematic analysis and the Ecosystem Valuation theory. The study revealed positive impacts on community income, food security, and physical assets from coral reefs, mangrove forests, and Seagrass coastal conservation. However, it found a lack of periodic surveys to capture income and poverty levels accurately.

[bookmark: _Hlk188297925]Also, Drury O'Neill et al. (2023) assessed participatory marine conservation in Zanzibar using grounded theory and without specifying a sample size. The study revealed positive impacts on income and food security due to octopus reef conservation practices. However, it did not examine housing conditions for resource beneficiaries.

A study by Otieno (2024) evaluated artisanal fishers' perspectives on Balancing Conservation and Livelihood in the Kisite-Mpunguti Marine Protected Area (KMMPA) in Kenya using thematic analysis and the Political Ecology theory. The study conducted 46 interviews with key respondents and undertook 297 household surveys. The study found negative impacts on income due to restricted fishing grounds and limited livelihoods. It did not comprehensively assess housing conditions or highlight the food security implications.

2.4.4 [bookmark: _Toc212338107]Empirical Literature Review Tanzania 
Kuboja (2013) analyzed policies and legal frameworks for marine protected areas governance and their patentability for achieving conservation and livelihood goals in Tanzania using a literature review. The study found potential and limitations in policies for integrating conservation and livelihood goals. However, it did not evaluate the socio-economic impacts of reef conservation.

Katikiro (2014) examined reef fisheries and livelihoods in southern Tanzania using a mixed-methods approach, the Sustainable Livelihoods Approach (SLA), and a sample of 297 households. The study found income improvement linked to reef health. However, it lacked an exploration of long-term livelihood trajectories and their link to sustainable development. The study also did not assess financial and material capacity or detailed nutritional outcomes.

Moshy et al. (2015) examined social-ecological changes and livelihood resilience among fishing communities in Mafia Island Marine Park, Tanzania, using descriptive analysis without a specific sample size. The study found negative impacts on food security (reduced meals), income, and housing conditions due to restrictions in park areas. It primarily focused on community resilience against climate change.
Wema (2019) analyzed the resilience of ecosystem services and local livelihoods on Songosongo Island, Tanzania, using thematic analysis and the Resource Curse Theory and Sustainable Livelihood Approach (SLA) with 79 informants. The study found increased income from job opportunities associated with natural gas projects, but negative impacts on physical assets. However, it did not assess food security and highlighted limited access to credit systems like VICOBA.

Mtonga et al. (2022) investigated the rise in exploitation of Tanzanian octopuses and its impact on livelihood using a systematic literature review and national fishery data from 1980 to 2020. The study revealed improvements in individual income from short-term octopus reef conservation practices but noted governance challenges arising from data discrepancies. However, it did not assess food security or physical assets and lacked social-ecological studies linking conservation practices to long-term livelihood improvements.

Silas et al. (2022) evaluated the impact of octopus-fishing conservation practices on well-being and management success in Tanzania using descriptive analysis and the Direct Use Value (DUV) framework. The study deployed 61 fishers as key respondents. The study showed economic improvements in livelihoods due to octopus conservation practices. However, it called for further exploration of community awareness and support for sustainable fishing practices, particularly on submerged and remote reefs.

Berrío-Martínez (2022) investigated the complexities of fishery conservation practices through a literature review and Complex Adaptive Systems (CAS) theory, involving 200 fishers, to examine octopus movements in Tanzania. The study showed income improvement from increased octopus yields. However, it did not link fisheries to local food security or housing conditions, focusing instead on export-driven outcomes and limited improvements in women fishers' assets.

Baker (2022) assessed the relationship between human well-being and Marine Protected Areas (MPAs) in Tanzania, using content analysis. The study deployed 140 respondents. The study revealed improvements in income from MPAs, associated restrictions, and reef conservation measures. However, it did not integrate community perspectives in MPA management to align with local values and well-being. Moreover, the study lacked an exploration of the long-term well-being impacts on migratory fishers and of the socio-political dimensions of MPAs.

Yanda et al. (2023) assessed coastal community livelihoods in Lindi Region, Tanzania, using thematic analysis, the SLA, and Social-Ecological System (SES) theories, based on 140 semi-structured interviews. The study revealed improvements in livelihoods due to resource dynamics, but did not assess the impacts of reef conservation on food security.

Silas et al. (2023) explored the influence of seascape configuration on octopus catches in Tanzania using correlation and regression methods across eight landing sites. The study highlighted sustainable income generation for communities, focusing on far and submerged reefs. However, it focused on export markets and did not assess local communities' food security or housing improvements.
Katikiro et al. (2024) explored the impact of established, persistent, and scaled-up marine community-based natural resource management in Tanzania using descriptive analysis and co-management theory, based on 12 focus group discussions. The study revealed positive impacts on income for community groups like BMUs and VICOBAs, as well as improved food security from better-managed fisheries reefs. However, it did not assess housing conditions for the communities.

2.5 [bookmark: _Toc212338108]Research Gap Identified
Many studies have documented temporary income losses and food security challenges during reef closure periods (Yeboah, 2022; Moshy et al., 2015), yet there is little evidence on how communities navigate these trade-offs and build long-term resilience. Despite the growing body of literature on octopus reef conservation practices, studies specific to Tanzania often lack comprehensive analyses of community perceptions, governance dynamics, and the socio-economic impacts (such as housing quality, food security, and physical assets) of conservation practices (Mtonga et al., 2022; Silas et al., 2022). 

This study aimed to address these gaps by incorporating a multidimensional analysis of how locally managed octopus reef conservation practices impacted livelihoods on Songosongo Island, focusing on individual livelihood (income, housing structure, capital assets, physical assets, and number of meals) during and after conservation practices, community perceptions and the role of co-management in stimulating Beach Management Units’ sense of resource ownership and their role in sustainable fisheries management.  
2.6 [bookmark: _Hlk185253460][bookmark: _Toc212338109]Conceptual Framework 
The conceptual framework explores how controlled human-biodiversity interactions can address human needs while promoting biodiversity conservation. It conceptualizes locally managed reef conservation practices as a set of community-driven marine resource management activities, including the enforcement of temporary closed or conserved reefs, coordination and arrangements by Beach Management Units (BMUs), and fisher compliance with restrictions and structured post-conservation harvesting strategies. 

The practices represent the functionality of community-based conservation. They are central to influencing the availability of natural assets, such as octopus stocks, and to conditioning financial, physical, and food security, as well as the frequency of meals, in relation to livelihood improvement. The figure (2.1) summarizes the relationship between the independent variable (octopus reef conservation practices), the mediating factors (institutional arrangements and community participation), and the dependent variables (specific livelihood outcomes), aligned with the Sustainable Livelihood Approach (SLA).







INDEPENDENT VARIABLES			DEPENDENT VARIABLE             
Livelihood sustainability
· Improved Income 
· Improved Business Capital
· Enhanced Physical Assets 
· Enhanced Housing conditions
· Improved Number of meals
Octopus reef Conservation practices
· Monitoring, Control, and Surveillance (MCS), considering the Enforcements
· BMU participation and governance 
· Community compliance  







[bookmark: _Toc212338015]Figure 2.1: The Conceptual Framework
Source: From Empirical Literature

2.7 [bookmark: _Toc212338110]Research Hypotheses Development 
The following Hypotheses have been formulated based on the empirical literature review.
H1: Locally managed octopus reef conservation practices positively improve community income. 
H2: Locally managed octopus reef positively increases business capital among fishers.
H3: Locally managed octopus reef conservation practices positively enhance the physical assets owned by households.
H4: Locally managed octopus reef conservation practices positively improve housing conditions.
H5: Locally managed octopus reef conservation practices positively increase the number of meals consumed daily.

[bookmark: _Toc212338111]CHAPTER THREE
[bookmark: _Toc212338112]RESEARCH METHODOLOGY
3.1 [bookmark: _Toc212338113]Introduction 
This chapter discussed the research design and study area, the study population, the sampling design and sample size, the methods of data collection, the data collection tools, the reliability and validity of the data, the data analysis, and the expected research findings.

3.2 [bookmark: _Toc212338114]Research Philosophy 
This study adopted a positivist research philosophy. The philosophy acknowledges making conclusions based on realities (Munang, 2013). Positivists emphasize the use of scientific methods to conclude phenomena (Saunders et al., 2018). Positivists align with the SLA theory, which recognizes that livelihoods are influenced by both observable (quantifiable) and subjective (perceptual) factors. Therefore, this philosophy enables statistical evidence on local narratives, ensuring a comprehensive understanding of the conservation-livelihood nexus.

3.3 [bookmark: _Toc212338115]Research Design
The study employed an explanatory design, which allows for the analysis of the cause-and-effect relationship between variables (Saunders et al., 2019). Quantitative data were used to measure changes in livelihood indicators (income, business capital, assets, housing, and food intake). The numerical data enabled testing hypotheses to explain how conservation practices affected the livelihood variables.

3 
3.1 
3.2 
3.4 [bookmark: _Toc212338116]Research Approach
This study adopted a deductive approach, which involves applying the theory to test the hypotheses (Denscombe, 2010). The study, therefore, used SLA to examine how conservation practices influenced the livelihood improvement of conservation members. The data were analyzed using the R-Studio statistical package, employing descriptive statistics and paired-samples t-tests to identify patterns and statistically significant changes. 

3.5 [bookmark: _Toc212338117]Area of Study
The study was conducted at Songosongo Island in Tanzania's Kilwa District due to its rich marine ecosystems and the heavy reliance of its population on fisheries, particularly the octopus fishery (Silas et al., 2022; MLF, 2018). The island’s 5.709 km² area, with its fringing, atoll, and barrier reefs, supports biodiversity essential for local livelihoods. However, fishing pressure and environmental degradation posed challenges, necessitating conservation efforts such as temporary reef conservation practices (Russell, 2022). 

The island plays a significant role in Tanzania’s artisanal fisheries, with octopus being a crucial catch (Sauer et al., 2020). The research aimed to explore how community-led initiatives, backed by Beach Management Units (BMUs) and organizations such as WWF, contribute to sustainable fisheries management, focusing on governance, community perceptions, and socio-economic impacts to inform broader conservation strategies (Silas et al., 2023).                                                               
3.6 [bookmark: _Toc212338118]Study Population, Sample Size, and Sampling Procedure 
3.6.1 [bookmark: _Toc212338119]Study Population  
The population of Songosongo Island is approximately 5,600 individuals, including 2,427 women (NBS,2022). Among them, there are 862 registered fishers and Beach Management Unit (BMU) members who benefit from octopus reef closure initiatives. Within this group, 22 individuals serve as BMU leaders, playing a vital role in governing marine resources. Under this study, data were collected from primary beneficiaries and stakeholders in octopus fisheries. These included fishers, intermediaries, and processors, as they are directly affected by any decline in stock. The researcher focused on sampled households of fishers and other stakeholders involved in fisheries activities on the island. 

3.6.2 [bookmark: _Toc212338120]Sample Size 
The study defined a sample as a smaller group standing for a larger population, with sampling as the process of selecting individuals to ensure representation (Ary et al., 2010). The sample size was determined using Yamane’s (1967) formula with a 95% confidence level and a 10% margin of error, yielding a sample of 83 participants from a population of 862 engaged in fisheries activities. The sample included eight (8) Ward and executive committee leaders, three (3) Kilwa government representative leaders, five (5) village committee members, fifteen (15) BMU representatives, five (5) fish traders, five (5) value chain stakeholders, twenty (20) fishers, and twenty-two (22) local community members. This selection ensured the representation of those directly engaged in or affected by fisheries resources and governance, aligned with the study's goals (Appendix I).
   
 Where n = sample size from the population
             N = target population size 
             e = level of precision 
             1 + N = adjustment factor to account for sampling error  

Using N as 862, which is the population involved in fisheries activities in Songosongo, e = 0.105 (10.5% level of precision). Hence, a total sample size of 83 respondents was selected, proportionally allocated to key stakeholder categories (fishers, BMU leaders, traders, village leaders, and community members) to ensure representativeness and minimize sampling bias.

3.6.3 [bookmark: _Toc202708478][bookmark: _Toc202708672][bookmark: _Toc202708772][bookmark: _Toc202709345][bookmark: _Toc202709447][bookmark: _Toc212338121]Sampling Procedures
This study employed stratified and simple random sampling to ensure that all key groups involved in octopus fisheries were represented. A proportionate sampling approach was used, with the targeted population of 862 individuals divided into distinct strata based on roles in the fisheries sector, including fishers, BMU members, fish traders, value chain stakeholders, village leaders, and community members indirectly involved. A sample size of 83 respondents was determined using Yamane’s (1967) formula with a 95% confidence level and a 10% margin of error. The sample was proportionally allocated across the strata based on each group’s population. Within each stratum, simple random sampling was conducted using a random number generator or lottery method from available BMU records, registration lists, or community rosters. When selected individuals were unavailable or declined to participate, replacements were randomly selected from the same group. This approach helped to minimize sampling bias, ensure representation, and alignment with the study’s objective of comprehensively assessing the socio-economic impacts of octopus reef conservation practices (Onyango, 2015; Gorstein, 2019).

3.6.4 [bookmark: _Toc212338122]Variables and Measurement Procedures
The study focused on two components: livelihood sustainability for coastal communities and the bulk of items (Community income, Business Capital, Physical assets, Housing conditions, and food security) as dependent variables. The data were collected at Songosongo, and questionnaires and surveys were used because they enabled the researcher to gather more information on the community's perceptions. Moreover, data on octopus production or catches were obtained secondarily through eCAS by consulting the MLF, District authorities, and NGOs that have been supporting the octopus closure initiatives from the beginning.

[bookmark: _Toc202009807][bookmark: _Toc212338035]







[bookmark: _Toc212338036]Table 3.1: Summary of Variables and Measurement Procedures
	Sn
	Variable
	Code
	Measurement Indicators
	Source
	Type of scale

	1
	Community Income
	CI
	CI1: Monthly earnings
	Silas et al. (2022); Mtonga et al. (2022)
	Ratio

	2
	Business Capital
	BC
	BC1: Start-up funds
	Katikiro et al. (2014); Wema (2019)
	Ratio

	3
	Physical Assets
	PA
	PA1: number of tools and equipment 
	Silas et al. (2023); Moshy et al. (2015)
	Count (Ratio)

	4
	Housing improvement 
	HC
	HC1: House construction/rehabilitation
HC2: type of wall
HC3: Type of roof 
	Silas et al. (2022); Moshy et al. (2015)
	Ordinal

	5
	Food Security
	FS
	FS 1: Number of meals per day
	Silas et al. (2022); Mtonga et al. (2022)
	Ratio

	6
	Octopus Reef Conservation Practices:
Enforcement of the conserved reefs, 
BMU governance and coordination,
Community Compliance
	ECR




BGC



COC
	Number of enforcements, Monitoring, Control, and surveillance (MCS)


Frequency of BMU meetings and member participation

Number of incidents in restricted fishing areas, illegal gear use, and fishing during closing periods
	Gurney et al. (2014)




Lau et al. (2021)



Benbow et al (2014)



	
Ordinal




Nominal 


Ordinal



 


Source: Field Data (2025)

3.7 [bookmark: _Toc212338123]Data Collection 
3.7.1 [bookmark: _Toc212338124]Questionnaire (primary data)
[bookmark: _Hlk188628098]A questionnaire containing closed-ended questions was administered to the local community using the Kobo tool installed on the tablet. The researcher employed this method due to its effectiveness and efficiency in data collection (Karunarathna et al., 2024). The questionnaire was administered to village representatives to assess their perceptions of the octopus reef closure and its impact on their livelihoods, including income, capital assets, housing conditions, the number of meals, and physical assets (Zhao Xu, 2023). 

3.7.2 [bookmark: _Toc212338125]Secondary Data 
Secondary data were collected from NGOs, namely WWF and the District Fisheries Office, showing octopus production data for the 3 days of harvest following the reef openings. The data ranged from 2017 to 2024. Also, the total catch data for octopus specific to Songosongo was validated in the eCAS dashboard under the Ministry of Livestock and Fisheries and Tanzania Fisheries Research Institute (TAFIRI). These data were intended to reflect on the impact of octopus reef conservation practices on total productivity and on the value of the money earned from selling the catch. Moreover, the data used to address objective one compares pre- and post-closure catch and income records to quantify livelihood change.

3.8 [bookmark: _Toc212338126]Validity and Reliability
In this study, the researcher ensured the validity and reliability of the instruments and data.

3.8.1 [bookmark: _Toc212338127]Validity
Validity is defined as “the extent to which a measure adequately represents the underlying construct that it is supposed to measure” (Bhattacharjee, 2012). It is the correctness or 'precision of research findings' (Drost, 2011). To ensure validity, the researcher submitted the instruments to the supervisor for review and refinement, and for corrections or comments, if any. On the other hand, the researcher was incredibly careful when transcribing survey data to reflect what was reported during the interview accurately. Finally, the researcher ensured that the data were presented professionally and avoided any biases.

3.8.2 [bookmark: _Toc212338128]Reliability
Reliability is “the degree to which the measure of a construct is consistent or dependable” (Bhattacherjee, 2012), or it is an indicator that measures the internal consistency of the data (Zikmund et al, 2013). In other words, reliability means the “replicability” of research findings. It measures whether results obtained in one study would be replicated if another study using the same methodology were conducted (Drost, 2011). To ensure reliability, the researcher asked participants for a convenient time to participate in this study, to reduce participants’ errors, since they had already decided to participate. In addition, the researcher ensured that all participants were aware of the study's aim, that it was for academic purposes only, and that no participant's name would appear in the study report. This helped to reduce participants’ bias. It is, therefore, the researcher’s belief that the data collected would yield the same or comparable results if the same or similar methods were used.

3.9 [bookmark: _Toc212338129]Data Processing and Analysis 
Data analysis is a process through which data is reduced to produce a coherent interpretation (Skovdal & Cornish, 2015). In this study, the data analysis included both qualitative and quantitative methods. These techniques were used to analyze questionnaire survey data (Skovdal & Cornish, 2015). On the other hand, quantitative data were coded, manipulated, and uploaded to RStudio for analysis. To measure impact and test hypotheses, the following inferential techniques were used: a paired t-test to compare livelihood indicators before and after conservation interventions, and a chi-square test to examine associations between conservation participation and livelihood outcomes. 

The qualitative data, such as respondents' profiles and perceptions of the community regarding octopus reef conservation practices as a benefit arising from biodiversity conservation, were analyzed descriptively using frequencies and percentages. Moreover, catch data from eCAS and landing sites were entered into Excel and analyzed using histograms. The trends were interpreted for years during the Octopus Reef Conservation Practices initiatives.

3.10 [bookmark: _Toc212338130]Ethical Considerations
Ethics means “conformance to the standards of conduct of a given profession or group” (Chan, 2020). The study was conducted in accordance with the university's ethics and protocols, and ethical approval was obtained. Participants in the survey had the option of accepting (or declining) to participate at their discretion. The participants were informed that participation in the study was voluntary. Participants were also informed of their rights; for example, they could withdraw from or stop taking the survey at any time if they were uncomfortable, with no repercussions. During and after the survey, the researcher maintained the anonymity and confidentiality of interviewees. During reporting, all responses were considered and given equal weight (Belcher et al., 2022). 

The researcher also discussed the benefits and importance of answering questions honestly throughout the distribution of the questionnaire. Negative and unexpected findings were disclosed, even if they cast doubt on the research design and findings. This survey was conducted purely to gather data, and all information gathered was kept private and not shared with any third parties. Concretely, the researcher maintained academic professionalism by avoiding plagiarism, fabrication, and data falsification, and by using published data without acknowledging the source (Bhattacherjee, 2012).












[bookmark: _Toc212338131]CHAPTER FOUR
[bookmark: _Toc212338132]RESULTS AND DISCUSSIONS
3 [bookmark: _Toc202009781][bookmark: _Toc202011125][bookmark: _Toc202441957][bookmark: _Toc202450315][bookmark: _Toc202453368][bookmark: _Toc202708490][bookmark: _Toc202708684][bookmark: _Toc202708784][bookmark: _Toc202709357][bookmark: _Toc202709459][bookmark: _Toc202710081]
4 [bookmark: _Toc202009782][bookmark: _Toc202011126][bookmark: _Toc202441958][bookmark: _Toc202450316][bookmark: _Toc202453369][bookmark: _Toc202708491][bookmark: _Toc202708685][bookmark: _Toc202708785][bookmark: _Toc202709358][bookmark: _Toc202709460][bookmark: _Toc202710082]
4.1 [bookmark: _Toc212338133]Introduction 
This chapter presents the findings on the impact of locally managed octopus reef conservation practices on livelihood improvement. The following five specific objectives were pursued: (i) assess the effectiveness of locally managed octopus reef conservation practices in improving community income, (ii) to assess the effectiveness of locally managed octopus reef conservation practices in improving business capital, (iii) to evaluate the role of octopus reef conservation practices in enhancing physical assets, (iv) to evaluate the role of octopus reef conservation practices in improving housing conditions, and (v) to analyze the impact of reef conservation practices on the number of meals. The sample demographic characteristics are described in Section 4.2, and the trend for octopus reef conservation practices is described in Section 4.3. The indicators for the study are analyzed in Sections 4.4 and 4.8, where the T-test and chi-square tests were used to test the results for some indicators. Moreover, the results are discussed in section 4.9.

4.2 [bookmark: _Toc212338134]Demographic Characteristics of the Study Sample
The study involved a total of 83 respondents whose age ranged from 18 to 60 years, with three-quarters (79.5%) between 35 and 59 years. About (66%) of respondents were men and (34%) were females, and this was a good indication considering the coastal culture where women are normally difficult to get their representation during the meetings, dialogues, and research, as the majority are normally speechless, shy, and require permission from their spouse. This is similar to Otieno (2024), who noted that most respondents were male, reflecting the gender patterns in the coastal community. Many (72%) have completed primary school level, and 11 % managed to reach a higher learning level, which is a university degree reflecting generally low education attainment levels among small-scale fishers as reported by Katikiro (2014) and Drury et al. (2023), who also found primary education to be the most common among coastal fishing communities in Tanzania and Zanzibar, respectively. 

Almost three-quarters (71%) were married or cohabiting, a figure comparable to that of Yanda et al. (2023), suggesting that family units typically manage household-level fishing livelihoods. Table 4.1 summarizes the sociodemographic characteristics of the study participants. Moreover, the total targeted sample size for this study was 83 respondents, and all 83 participants responded to the questionnaires, resulting in a response rate of 100%. According to Fincham (2008), response rates above 80% are considered excellent for survey-based research, suggesting that the data obtained in this study are reliable and representative of the intended population. This high response rate also reduces concerns related to non-response bias, thereby enhancing the credibility of the study’s findings.







[bookmark: _Toc212338037]Table 4.1: Socio-demographic Characteristics of the Study Sample
	S/N
	Variable 
	Percentage (%)

	1
	Sex 
	

	
	Female 
	34

	
	Male 
	66

	2
	Education level 
	

	
	Primary 
	72

	
	O-Level 
	11

	
	Certificate
	5

	
	Advanced Diploma
	1

	
	 University degree
	11

	3
	Marital status 
	

	
	Single 
	14

	
	Married 
	71

	
	Separated 
	5

	
	Divorced
	6

	
	Widow/er 
	4

	4
	Age 
	

	
	18 – 34 
	15.7

	
	35 – 59 
	79.5

	
	60+ 
N=83
	4.8


Source: Field Data 2025

4.3 [bookmark: _Toc212338135]Trend for Octopus Reef Closure catches in Songosongo over the Years
The Songosongo community has been practicing reef closure since 2017 as part of Nature-based Solutions (NbS) to ensure sustainable resource management and enhance community resilience to climate change. The data considered by this researcher are from 2017 to 2024, as seen in (Figure 4.1). The trend of octopus catches resulting from reef closures has been fruitful. The highest catch recorded was 54 tons, which generated TZS 272,258,705 in three fishing days. In contrast, the lowest being 9.2 tons generated TZS 18,412,000 to fishers and this was mainly during the COVID-19 pandemic, whereby the gatherings were restricted, hence the community delayed opening the reefs exceeding 90 days as recommended by scientists, due to a change in temperature, octopus migrate to deeper water to find a suitable and optimum living temperature (figure 4.2). 

The community has managed to master the best closing seasons, which are during the southeast monsoon winds (April to July), whereby biologically the octopus mate and produce a lot during this season due to the availability of heavy rains, which carry nutrients through the river streams towards the ocean (Silas et al.; al, 2022). The best reef-opening seasons have been observed to be September and October; in other months, when the community tried to open, the catch was low, as seen in the graph below. 

[image: ]
[bookmark: _Toc202441983][bookmark: _Toc212338016]Figure 4.1: Octopus Reef Conservation Practices and Opening Catch Trend for Songosongo between 2017-2024
Source: WWF, BMU, and the District Fisheries Office
[image: ]
[bookmark: _Toc202441984][bookmark: _Toc212338017]Figure 4.2: Octopus sales during the 3 days of fishing during the Reef Opening in Songosongo
Source: WWF, BMU, and the District Fisheries Office (2025)

4.4 [bookmark: _Toc212338136]Assessing the Effectiveness of locally managed Octopus Reef Conservation Practices in improving the Community Income
This section presents an analysis of changes in household income from octopus fishing before and after the implementation of reef-closure initiatives on Songosongo Island. The aim was to assess whether locally managed octopus reef conservation practices had a positive impact on community income, a key indicator of livelihood improvement. 82 Respondents reported their average monthly income from octopus fishing before and after the reef conservation practices. Using the R statistical package, a boxplot (Figure 4.1) was used to compare the distribution of income across the two periods visually. The boxplot showed that median income increased slightly after reef conservation practices. 
However, income variability was high in both periods, with a wide interquartile range and outliers. Some respondents reported extremely high incomes after closure, suggesting heterogeneous benefits across the community. To quantify the change, the average household income was computed. The mean monthly income before closure was Tsh 231,000, and after closure, Tsh 261,000. Therefore, on average, household income from octopus fishing increased by 22.5% following reef conservation practices, indicating a positive trend in economic outcomes attributable to the intervention. 

However, a paired samples t-test showed no significant difference at the 5% level (t= -1.2781, df = 83, p = 0.2048) and 95% confidence interval [–193,583; 42,137 ] between the two periods, which are income before and income after closure as seen in (table 4.2); This implies that the change in income could be due to chance rather than the reef closure intervention alone. While the reef closure initiative shows positive trends in income improvement, the statistical test indicates that the change is not yet strong enough to confirm significance, as the probability of observing this change by chance exceeds 20%. This may be due to High variability in income as seen in (figure 4.3), Other influencing factors such as market access, fishing gear, or individual capacity, and Fishers' behaviours or uneven implementation of conservation practices.



[bookmark: _Toc212338038]Table 4.2: Paired t-test Analysis for Income before and after Octopus Reef Conservation Practices
	S/N
	Statistic  
	Value 

	1
	t-value
	-1.2781

	2
	degrees of freedom (Df)
	83

	3
	P-value 
	0.2048 

	4
	95% confidence interval 
	[–193,583; 42,137] 


Source: Data analysis (2025)

[image: ]
[bookmark: _Toc202441985][bookmark: _Toc212338018]Figure 4.3: Household Income before vs after Reef Closure
Source: Data analysis (2025)

4.5 [bookmark: _Toc212338137]Impact of Reef Conservation Practices on Business Capital
83 Respondents were asked to estimate the amount of capital they invested in their fishing-related businesses both before and after the implementation of octopus reef conservation practices. The analysis showed a clear upward shift in average business capital post-closure. Specifically, the mean business capital increased from TZS 2,581,928 before the conservation practices to TZS 3,226,506 after. This represents an absolute increase of TZS 644,578, which corresponds to a 25% improvement (Figure 4.4). To determine whether the increase in business capital is statistically significant, a paired samples t-test was performed. 

The test results showed a significant difference at the 5% level (t = 2.457, df = 82, p = 0.016) and a 95% confidence interval of [123,457 to 1,167,890] (Table 4.3). This implied that reef conservation practices had a positive, meaningful economic effect on fishers’ reinvestment capacity. The increase in average business capital suggests that locally managed reef conservation practices may contribute to greater reinvestment into fishing enterprises and related activities. Improved octopus stock availability, coupled with better pricing post-closure periods, empowered fishers to expand or upgrade their business operations. Despite this encouraging trend, variability in responses suggests that not all community members were equally able to benefit from reef conservation practices. Further policy support, including access to microfinance and cooperative marketing, is recommended to ensure equitable reinvestment in fishing profits.

[bookmark: _Toc212338039]Table 4.3: Paired t-test Analysis for Business Capital before and after Octopus Reef Conservation Practices
	S/N
	Statistic  
	Value 

	1
	t-value
	2.457

	2
	degrees of freedom (Df)
	83

	3
	P-value 
	0.016 

	4
	95% confidence interval 
	[123,457; 1,167,890]


Source: Data analysis (2025)
[image: ]
[bookmark: _Toc202441986][bookmark: _Toc212338019]Figure 4.4: Illustrates the Business Capital vs after Reef Closure
Source: Data analysis (2025)

4.6 [bookmark: _Toc212338138]Impact of Octopus Reef Conservation Practices in enhancing Physical Assets 
Asset ownership is a core indicator of long-term livelihood stability and economic resilience. The Respondents were asked to report on the number of household assets they owned before and after the implementation of reef conservation practices on Songosongo Island. On average, the number of household assets (table 4.4) increased following the reef closure intervention. 21 households (25.3%) reported owning an average of 3 different assets, and 8 households (8.4%) reported having zero assets. Comparing the two periods (Figure 4.5), the rise of asset ownership suggests that improved octopus catches and associated income gains may have enabled community members to acquire or upgrade household assets (e.g., radios, bicycles, boats, or nets).
The paired sample t-test showed a significant difference at the 5% level (t= 3.142, df = 83, p-value = 0.0023) and 95% Confidence Interval: [0.37, 1.60]
With a Mean Difference: +0.98 assets (table 4.5). Generously, results showed a statistically significant increase in household asset ownership following reef conservation practices (p < 0.01). This supports the hypothesis that reef conservation practices positively contributed to household asset accumulation, via improved income and reinvestment capacity.

[bookmark: _Toc202009808][bookmark: _Toc212338040]Table 4.4: Ownership of Business or Livelihood-Related Tools and Equipment by Household
	Responses
	Freq.
	Percent

	0
	7
	8.43

	1
	13
	15.66

	2
	16
	19.28

	3
	21
	25.30

	4
	15
	18.07

	5
	6
	7.23

	6
	1
	1.20

	7
	2
	2.41

	8
	2
	2.41

	Total
	83
	100.00


Source: Data analysis (2025)

[bookmark: _Toc212338041]Table 4.5: Paired t-test Analysis for Physical Assets before and after Octopus Reef Conservation Practices
	S/N
	Statistic  
	Value 

	1
	t-value
	3.142

	2
	degrees of freedom (Df)
	83

	3
	P-value 
	0.0023

	4
	95% confidence interval 
	[123,457; 1,167,890]

	
	Mean difference 
	+0.98


Source: Data analysis (2025)
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[bookmark: _Toc202441987][bookmark: _Toc212338020]Figure 4.5: Household Assets before vs After Reef Closure
Source: Data analysis (2025)

4.7 [bookmark: _Toc212338139]Impact of the Octopus Reef Closure on Improving Housing Conditions 
This section presents an analysis of the changes in household housing conditions on Songosongo Island following the establishment of reef conservation practices between 2017 and 2023. Housing conditions were assessed in terms of house improvement or rehabilitation, the construction of new houses, and the types of materials used to construct house walls. 

These indicators collectively provide an overview of how community members’ living standards changed in response to improved livelihoods resulting from reef closure management. The results are presented using descriptive statistics, graphical summaries, and statistical tests to decide whether the observed differences are statistically significant.
4.7.1 [bookmark: _Toc212338140]House Improvement Status
Analysis of house improvement revealed that 77 households (92.8%) reported having improved or rehabilitated their existing houses since the implementation of reef conservation practices. Only a small proportion, 6 (7.2%), reported not having undertaken such improvements (figure 4.6). A binomial test was performed to determine whether this high improvement rate deviated significantly from a hypothetical 50% benchmark. 

The results were highly significant (p < 0.001), suggesting that the proportion of households undertaking home improvements was not due to random variation but instead reflects a systematic change in living conditions. The significant improvement rate among households is likely linked to positive livelihood outcomes from reef conservation practices, such as increased fisheries productivity, higher income, or more stable resource availability. Enhanced income flows may have enabled residents to invest in home repairs or upgrades, thereby improving their overall living environment. 
[image: ]
[bookmark: _Toc202441988][bookmark: _Toc212338021]Figure 4.6: Boxplot showing the Proportion of Households that improved or rehabilitated their Homes
Source: Data analysis (2025)

4.7.2 [bookmark: _Toc212338141]Construction of New Houses
About the construction of new houses, 80.7% of respondents showed that they had built a new house since reef conservation practices were introduced, while 19.3% had not (Figure 4.7). A binomial test comparing this rate to a 50% baseline also yielded a highly significant result (p < 0.001), reinforcing the finding of a substantial pattern of new house construction beyond what would be expected by chance. A two-proportion test comparing the rate of house improvement with the rate of new house construction showed no statistically significant difference (p > 0.05). This suggests that both pathways, rehabilitating existing homes and building new houses, were important in improving household housing conditions in the community. The construction of new houses provides further evidence of enhanced household capital accumulation. Many households appear to have taken advantage of increased incomes or more predictable fishing returns to invest in larger, more permanent residential structures. These plots visually emphasize the shift toward improved housing conditions following the implementation of reef closure.

[image: ]
[bookmark: _Toc202441989][bookmark: _Toc212338022]Figure 4.7: A boxplot showing the Proportion of Households that built a new House
Source: Data analysis (2025)

4.7.3 [bookmark: _Toc212338142]House Wall Materials
Analysis of the materials used for house walls revealed a diverse range of choices among respondents, including mud, bricks, cement blocks, and coral. Of the 83 households surveyed, 58 (62.4%) reported using cement blocks as their roofing material, while only 13 (14%) reported still using mud despite the introduction of the octopus reef closure (Figure 4.8). A descriptive summary showed that more permanent materials, such as cement blocks and bricks, were increasingly used, while traditional materials, such as mud, were relatively less common. A chi-squared goodness-of-fit test showed a highly significant difference from a uniform distribution (p < 0.001), indicating that households had a clear preference for more durable wall materials. This transition toward robust materials may show a long-term investment in housing stability, with residents feeling sufficiently secure in their improved incomes and in the sustainability of the reef conservation practices to commit to higher-quality building materials.
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[bookmark: _Toc202441990][bookmark: _Toc212338023]Figure 4.8: A bar Plot of Wall Materials with Percentage Labels
Source: Data analysis (2025)

4.7.4 [bookmark: _Toc212338143]Household Roofing Materials before and after Reef Conservation Practices 
An analysis was conducted to examine the types of roofing materials households used after the establishment of Octopus Reef conservation practices. The findings showed a marked shift in roofing preferences among respondents. Out of 83 households surveyed, 85.5% (n = 71) reported using iron or aluminium sheets for roofing, while only 14.5% (n = 12) continued to use traditional grass or thatch roofing (Table 4.6).

This distribution is illustrated in Figure 4.9, which highlights the dominance of iron/aluminium sheets as the preferred roofing material following reef closure interventions. The boxplot shows a significant shift from traditional to more durable, modern roofing structures, likely reflecting improvements in household income and structural investment capacity during the studied period.

A binomial test was performed to assess whether the proportion of households using iron/aluminium roofing differed positively from a hypothetical equal distribution (50%). The results showed a statistically significant preference for iron/aluminium roofs (p < 0.001, 95% CI: 76.1%–92.3%), suggesting a strong departure from chance.

Furthermore, a chi-squared goodness-of-fit test confirmed this finding, showing a highly significant difference between the observed and expected distribution (χ² = 41.94, df = 1, p < 0.001). These results provide robust evidence that the adoption of iron and aluminium roofing materials has become the norm among most households, proving substantial improvements in housing quality and household resilience associated with the reef closure management measures.
[bookmark: _Toc202009809][bookmark: _Toc212338042]Table 4.6: Distribution of Roofing Materials among Households
	Material
	Frequency
	Percentage

	Grass/Thatch
	12
	14.5%

	Iron/Aluminium
	71
	85.5%


Source: Data analysis (2025)
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[bookmark: _Toc202441991][bookmark: _Toc212338024]Figure 4.9: Proportion of Roofing Materials Used by Households
Source: Data analysis (2025)

[bookmark: _Toc212338043]Table 4.7 Statistical Summary for Housing Conditions
	Indicator
	Statistical Test
	p-value
	Interpretation

	House improvement
	Binomial test vs 50%
	<0.001
	Significant improvement beyond chance expectation

	New house construction
	Binomial test vs 50%
	<0.001
	Significant new construction beyond chance expectation

	Wall materials distribution
	Chi-squared goodness-of-fit
	<0.001
	Unequal distribution favouring permanent materials

	Improvement vs new house
	Two-proportion (prop. Test)
	>0.05
	No significant difference between rates


Source: Data analysis (2025)
These findings strongly suggest that reef conservation practices contributed positively to household well-being in Songosongo. Most households invested in either improving or building new houses, accompanied by a marked shift toward permanent building materials. Together, these trends reflect enhanced household confidence in their livelihood stability and their ability to make long-term housing investments.

4.8 [bookmark: _Toc212338144]Analyzing the Impact of Reef Conservation Practices on the Number of Meals 
Food security is a critical dimension of livelihood wellbeing. This study assessed household food access by comparing the average number of meals consumed per day before and after the implementation of octopus reef conservation practices. A comparison of reported meals per day shows a clear upward trend. On average, households consumed 2 meals per day before the reef conservation practices and 3 meals per day afterward. Since the establishment of the octopus’ closure, the sample of 68 households (81.9%) reported an increased number of meals from 2 to 3, and 15 households (18.07 %) reported remaining with 2 meals per day (Table 4.8).  Specifically, in Songosongo, 45 respondents (54.2%) reported increasing from 2 to 3 meals per day (Table 4.9).

To determine whether the increase was statistically significant, a paired samples t-test was conducted (t = 2.983, df = 82, p-value = 0.004) and a 95% Confidence Interval [0.21, 0.92] Mean Difference of 0.56 meals/day (Table 4.10). The result is statistically significant at the 1% level (p < 0.01), confirming a meaningful improvement in food access among participating households after the reef conservation practices. The increase in daily meal frequency and quality, as shown in the community view (Figure 4.10), reflects improved household food security, driven by income gains and better catch availability post-closure. This suggests that octopus reef conservation practices contributed not only to economic benefits but also to essential social outcomes such as nutrition and health.
[bookmark: _Toc212338044][bookmark: _Toc202009810][bookmark: _Toc212338045]
Table 2.8: Number of Daily Household Meals since the Establishment of Octopus Reef Conservation Practices 
	Responses
	Freq.
	Percent

	Two Meals per Day
	15
	18.07

	Three Meals per Day
	68
	81.93

	Total
	83
	100.00


Source: Data analysis (2025)

[bookmark: _Toc212338046]Table 4.9: Change in Daily Household Meal Frequency since the Establishment of Octopus Reef Conservation Practices 
	Variables
	Freq.
	Percent

	No
	38
	45.78

	Yes
	45
	54.22

	Total
	83
	100.00


Source: Data analysis (2025)

[bookmark: _Toc212338047]Table 4.10: Results of the Paired t-test on Daily Meals before and after Reef Conservation
	S/N
	Statistic  
	Value 

	1
	t-value
	2.983

	2
	degrees of freedom (Df)
	83

	3
	P-value 
	0.004

	4
	95% confidence interval 	
	[0.21; 0.92]

	5
	Mean Difference 
	+0.56 meals/day


Source: Data analysis (2025)

[bookmark: _Toc202441992][bookmark: _Toc212338025]Figure 4.10: Change in Daily Household Meal Frequency since the Establishment of Octopus
Source: Data analysis (2025)

4.9 [bookmark: _Toc212338145]Discussion of the Result 
The discussion examines how locally managed octopus reef conservation practices have influenced livelihood indicators in the Songosongo Island community and explores their implications for sustainable conservation strategies.

4.9.1 [bookmark: _Toc212338146]Impact on Community Income
The findings showed that the mean household income from octopus fishing increased modestly from TZS 231,000 to TZS 261,000 per month following reef conservation practices (a 22.5% rise); this change was not statistically significant (p = 0.2048). The significant increase in income aligns with findings by Oliver et al. (2015), Silas et al. (2022), and Wicaksono eta al. (2023), who observed similar post-closure income rises in Madagascar, Tanzania, and Indonesia, respectively. This suggests that while reef conservation practices may contribute to stabilizing or modestly increasing income, the effects were uneven and influenced by other factors, such as market conditions, access to fishing equipment, and broader economic shocks, including the COVID-19 pandemic. This aligns with studies such as Yeboah (2022) and MacCabe et al. (2024), which reported that seasonal conservation practices can yield only temporary or marginal income gains unless coupled with financial literacy programs. In Songosongo, sustained increases indicate effective BMU governance and reinvestment strategies, demonstrating the value of institutional support consistent with the SLA’s “financial capital” pathway (Scoones, 1998).

4.9.2 [bookmark: _Toc212338147]Impact on Business Capital
The results revealed a positive, statistically significant increase in business capital among households following reef conservation practices, with mean capital rising by 25% (p = 0.016). This supports the findings of Andrachuk et al. (2022) and Otieno (2024), who documented reinvestment behaviour among fishers following successful marine closures. Higher catches following reef reopening periods likely increased revenues and improved reinvestment opportunities (Ainsworth et al., 2023), which highlights that effective reef conservation practices can create opportunities for reinvestment and upgrading of small-scale fishing businesses. Nevertheless, the variability across households underscores the importance of ensuring fair reinvestment opportunities, perhaps through community-led savings groups or microfinance initiatives. In the SLA context, these results show conversion of natural capital (restored fish stocks) into financial capital (business investment). The same was noted by Mwambao Coastal Community Network (2023) in Zanzibar.
4.9.3 [bookmark: _Toc212338148]Impact on Physical Assets
Analysis of physical asset ownership produced mixed results. The descriptive summaries suggested an increase in household assets, showing a significant positive change with a mean of 0.98 in the number of assets owned after the reef conservation practices by individual households (p = 0.0023). This reflects the accumulation of livelihood tools and equipment, such as fishing gear and transport means, supporting household resilience. This is consistent with Island and Ryan (2015) and Golden et al. (2024). In Songosongo, asset accumulation represents improved livelihood resilience, a core component of SLA’s physical capital dimension. These results contrast with Katikiro (2014), who found limited asset growth in unregulated fishing communities, highlighting the advantage of structured conservation management. However, some households reported no change or even selling off assets during closure periods to cope with temporary income gaps, reflecting a negative coping strategy observed in similar studies (e.g., Pomeroy et al., 2007).

4.9.4 [bookmark: _Toc212338149]Impact on Housing Conditions
The study showed a strong positive effect of reef conservation practices on housing conditions. Over 92% of households reported significant improvements, and over 81% constructed new houses and upgraded to more durable building materials. These changes were highly significant (p < 0.001) and indicate that many households invested in durable structures, such as houses with cement walls and iron/aluminium roofing. This supports the findings of Gurney et al. (2014) and Wema (2019) in Lindi, who observed that community-based conservation can improve housing and broader well-being. No negative housing trends were observed in this study. Globally, similar patterns were reported in Fiji and Vanuatu by Ainsworth et al. (2023). These outcomes emphasize that well-enforced reef closures can yield long-term welfare effects beyond income, a dimension often missing in earlier studies. This strengthens the link between the SLA and financial and physical capital.

4.9.5 [bookmark: _Toc212338150]Impact on Food Security
Food security, measured by the number of daily meals, showed a significant improvement after reef conservation practices consistent with FAO (2022) and McCabe et al. (2024), who found that marine resource recovery directly supports local food systems. Most households (81.9%) increased their meal frequency from 2 to 3 meals per day compared with two meals before conservation practices (P=0.004), suggesting improved access to food and nutrition. This outcome is likely linked to higher catches, more stable fishing incomes, and greater market availability of octopus. 

Studies by Benbow et al. (2014) and Sack (2024) in coastal Mozambique support this result, showing that periodic conservation practices can enhance catch recovery, thereby improving household nutrition and diversifying diets. This emphasizes the value of reef conservation practices not only for economic gains but also for critical social outcomes such as food security and health. Moreover, no households reported a reduction in meal frequency, and no negative outcomes related to food security were seen.


[bookmark: _Toc212338151]CHAPTER FIVE
[bookmark: _Toc212338152]SUMMARY, CONCLUSION, RECOMMENDATION
5.1 [bookmark: _Toc212338153]Introduction
This chapter presents a summary, implications, conclusions, and recommendations. Further limitations and suggestions for further studies are provided.

5.2 [bookmark: _Toc212338154]Summary of the Major Findings
A total of 83 respondents participated in this study, which assessed the impact of locally managed octopus reef conservation practices on livelihood outcomes in Songosongo Island between 2017 and 2024. The study examined how octopus reef closures affect livelihood indicators, including community income, business capital, physical assets, housing conditions, and food security. The study employed a descriptive and inferential research design, using both primary and secondary data sources. Data were analyzed using descriptive statistics, paired t-test, and chi-square tests.

5.3 [bookmark: _Toc212338155]Effectiveness of locally managed Octopus Reef Conservation Practices on Community Income
Analysis of income revealed an average increase from TZS 231,000 to TZS 261,000 per month post-closure. However, the change was not statistically significant, suggesting that while reef conservation practices may have helped stabilize incomes, other factors, such as market access or broader economic conditions, may have influenced the results. Therefore, the reef conservation practices showed a positive but inconclusive impact on community income. 
5.4 [bookmark: _Toc212338156]Effectiveness of Octopus Reef Conservation Practices in improving Business Capital 
Findings showed that average business capital invested in fishing-related activities increased from TZS 2,581,928 to TZS 3,226,506 following the implementation of reef conservation practices. The change was statistically significant, suggesting that improved stock availability and better post-closure prices enabled fishers to reinvest in their enterprises. This demonstrates the positive role of reef conservation practices in strengthening local business capital and promoting reinvestment among small-scale fishers.

5.5 [bookmark: _Toc212338157]Role of Octopus Reef Conservation Practices on Physical Assets 
Ownership of physical assets (fishing vessels, engines, advanced gears, terrestrial transport such as motorbikes) also improved significantly, indicating the accumulation of tools and equipment relevant to livelihoods post-reef closure. These improvements highlight reef conservation practices to household economic resilience through asset accumulation.

5.6 [bookmark: _Toc212338158]Impact of Octopus Conservation Practices on Housing Conditions 
Significant changes were seen in housing conditions. A binomial test confirmed that 92.8% of respondents had improved or rehabilitated their homes, while over 80% constructed new houses. Analysis of construction materials revealed that 85.5% of households used iron/aluminium sheets for roofing, and 62.4% used cement blocks for walls, showing a preference for durable materials post-closure. These changes were statistically significant using binomial and chi-squared goodness-of-fit tests. 
5.7 [bookmark: _Toc212338159]Impact of locally managed Octopus Reef Conservation Practices on Meal Intake Frequencies
Regarding food security, a significant increase in daily meal frequency was observed, with the average rising from 2 to 3 meals per day. Over 80% of respondents reported currently eating three meals daily, and showed an increase since the introduction of reef conservation practices, suggesting better food access and enhanced nutritional security. This confirms that reef conservation practices improved food security among fishing-dependent households on Songosongo Island. This enabled the fish population to remain stable and replace the harvested population in most ocean areas.

5.8 [bookmark: _Toc212338160]Impact of locally managed Octopus Reef Conservation Practices on improving Business Capital 
The overall findings show that while reef conservation practices had modest effects on income, they positively enhanced business reinvestment, asset accumulation, housing quality, and food security. All statistical tests were computed at a significance level of α = 0.05. These results demonstrate that when well-managed and supported, community-led reef conservation practices can be effective nature-based solutions to improve coastal livelihoods in marine-dependent communities.

5.9 [bookmark: _Toc202708520][bookmark: _Toc202708714][bookmark: _Toc202708814][bookmark: _Toc202709387][bookmark: _Toc202709489][bookmark: _Toc212338161]Implication of the Findings 
Practically, the study shows the values to community members, Fishers, and the BMU of Songosongo Island. The supporting evidence from this study and earlier studies shows that properly managed octopus reef conservation practices can improve housing conditions, business capital, food access, and even income for resource beneficiaries along the value chains. As of this relevance, therefore, the community groups should be encouraged to continue coordinating seasonal and spatial reef conservation practices as the most appropriate local form of Nature-based solution. The financial companion groups, such as Community Microfinance Groups (CMGs), joint fish marketing cooperatives, and fishers' associations, should be strengthened to maximize the reinvestment of benefits from the initiative. Moreover, fishers should be provided with training in best-practice resource management, financial literacy, and alternative livelihoods, such as eco-tourism and advanced, large-scale seaweed farming, to increase community resilience during reef closure periods. 

The study's findings also have policy implications for policymakers, including the Ministry of Livestock and Fisheries, local government authorities, and supporting NGOs. The locally managed octopus reef conservation practices should be broadly integrated into the Blue Economy Frameworks, Marine Spatial Planning, and Integrated Coastal Zone Management guidelines. Also, Financial incentives or revolving loan schemes could be developed to help fishers purchase modern fishing gear to improve the quality of octopus catches and meet international market demands. 

This finalizes the process of Octopus Fishery Certification in Tanzania, which is 89% as of the status, as per the Ministry of Livestock Fisheries reports (2022), with the gear used being the major drawback. Moreover, the government should invest in infrastructure, such as improved cold storage facilities and transport systems, to enhance the value chain for octopus products, ensuring higher, more stable incomes post-closure. Finally, policy frameworks should support capacity-building initiatives for BMUs to enhance their enforcement capabilities and encourage co-management practices.

Last but not least, the study has implications on the Sustainable livelihood Approach (SLA) whereby, the research has advances the SLA by empirically demonstrating how periodic marine reef conservation practices conservation measures contributes to improve multiple livelihood assets including the physical, financial, and food assurance, the research also reinforces the SLA’s principle that sustainable livelihoods require the interplay of natural resource stewardship and socio-economic support systems. 

Furthermore, the study expands SLA thinking by showing how participatory governance, through BMUs, can empower communities to jointly manage resources and achieve resilience even in the face of ecological and market shocks. This evidence helps bridge the gap in SLA literature by linking marine conservation outcomes to livelihood trajectories in the Tanzanian coastal context, adding practical evidence to an area where power dynamics, equity, and local institutions had previously been under-researched.
 
5.10 [bookmark: _Toc212338162]Conclusion 
In conclusion, this study affirms that locally managed octopus reef conservation practices have meaningfully improved livelihoods on Songosongo Island. The most notable impacts were seen in business capital growth, improvements in housing conditions, and food security, where community members experienced statistically significant gains. Although income improvements were modest and statistically insignificant, the general trend suggests that reef conservation practices stabilize household economies. Importantly, these conservation practices provided communities with the opportunity to reinvest in assets, housing, and nutrition, which are critical dimensions of long-term resilience and wellbeing. 

The research underscores the role of community-led marine conservation in delivering tangible socio-economic benefits when combined with effective governance and institutional support. However, the success of such interventions depends on holistic strategies that address not only ecological restoration but also economic equity, market access, and local capacity building. As such, octopus reef conservation practices can be a vital tool in coastal development planning, particularly when implemented through inclusive, adaptive, and community-driven frameworks.

5.11 [bookmark: _Toc202708523][bookmark: _Toc202708717][bookmark: _Toc202708817][bookmark: _Toc202709390][bookmark: _Toc202709492][bookmark: _Toc202708530][bookmark: _Toc202708724][bookmark: _Toc202708824][bookmark: _Toc202709397][bookmark: _Toc202709499][bookmark: _Toc212338163]Study Limitations
This study was geographically limited to Songosongo Island in Kilwa District, which constrains the generalizability of the findings to other marine-dependent communities in Tanzania or the broader Western Indian Ocean region. The socio-cultural practices, governance arrangements, and ecological conditions on Songosongo may differ from those in other coastal areas, meaning that the results should be interpreted with caution when considering broader policy applications. Future research should consider replicating the study across multiple coastal sites to build comparative evidence and strengthen external validity.

Methodologically, the study relied on self-reported data, which may be subject to recall bias. The baseline (before) information was retrospective rather than based on real-time measurements. Furthermore, external confounding factors (e.g., price inflation, climate events, and external aid) were not fully controlled for. These limitations suggest caution when generalizing the findings. Future research using longitudinal data and larger samples could better isolate the effects of reef conservation practices from other influences.

Finally, the study was limited by the choice of livelihood indicators, particularly the use of the number of daily meals as a proxy for food security, which does not capture the full nutritional quality or food diversity of household diets. Likewise, other relevant livelihood capitals, such as social or political capital, were not fully assessed, even though they may strongly influence livelihood resilience. Future studies should expand the range of indicators to include multidimensional measures of well-being and food security for a more holistic evaluation.

5.12 [bookmark: _Toc212338164]Recommendations for Future Research
Based on the findings, the study recommends that although income levels have improved slightly after reef conservation practices, the change was not statistically significant. This suggests a need for more interventions to enhance economic gains. It is recommended that stakeholders, particularly local government and NGOs, facilitate access to better markets and value-added opportunities for octopus products. Training in sustainable fishing techniques, fish processing, and marketing can also help maximize profits. Additionally, integrating octopus harvesting into broader community development strategies (e.g., cooperative models or ecotourism) can create diversified income sources.

Secondly, given the statistically significant increase in business capital post-closure, future conservation initiatives should be coupled with financial support mechanisms. Enhancing and developing microfinance schemes, savings groups (e.g., VICOBAs), or grant programs for fishers can further empower reinvestment in livelihoods. These financial instruments should be designed to be inclusive, with special attention to women and youth, who often face higher barriers to capital access.

Additionally, to build on the increase in household physical assets, community-level interventions should promote asset security and diversification. Programs that offer subsidized fishing gear, or co-owned communal assets such as cold storage or transport facilities, can reduce individual risk while boosting productivity. Asset management and maintenance training should also be provided to ensure long-term value and reduce losses from misuse or environmental damage.

With over 90% of households reporting improvements or new housing, this shows a readiness to invest when income is available. Policymakers should support this momentum by improving access to affordable construction materials and services, possibly through public-private partnerships. Furthermore, integrating housing improvements with disaster resilience measures (e.g., cyclone-proof roofing, elevated structures) would align household investments with climate adaptation strategies.

About food security, the significant improvement seen calls for reinforcement through nutrition-sensitive policies. Community education on dietary diversity and balanced meals should go with reef closure initiatives. Additionally, promoting home gardening or integrated aquaculture could provide supplementary food sources during off-seasons, enhancing resilience to potential fluctuations in reef harvest yields.
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