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Study 1: Gendered Climate Vulnerabilities and Adaptive Strategies in Chilika Lagoon,India [110]
The Chilika Lagoon exemplifies a complex socio-ecological system, spanning 1,165 square kilometers along India's eastern coastline. This brackish ecosystem illustrates the intersection of climate change impacts, livelihood resilience, and gender dynamics, supporting approximately 150,000 fisherfolk through its delicate ecological balance. The lagoon serves as a microcosm of broader environmental and social transformations, where ecological vulnerabilities intersect with deeply entrenched social structures. Environmental transformations, driven by climate change and human activities, pose complex threats to community livelihoods. Rising sea levels, erratic monsoons, shifting salinity gradients, and more frequent extreme weather events have altered ecosystem dynamics. These changes significantly impact commercially vital marine species like prawns and mullet, undermining economic stability and challenging the adaptability of local fishing communities.
[bookmark: _Hlk186752856]Women fisherfolk face heightened vulnerabilities due to the intersection of environmental challenges and systemic social inequalities. Societal structures marginalize women from critical decision-making forums, limiting their access to economic opportunities and adaptive resources. Despite possessing local ecological knowledge and contributing significantly to fisheries management, women are often excluded from fundamental adaptation strategy discussions. This exclusion creates multilayered vulnerabilities that extend beyond immediate environmental issues. The Sustainable Livelihood Approach (SLA) offers a sophisticated analytical framework for understanding these complex dynamics, providing a structured methodology to identify both structural constraints and community strengths in fostering resilience.
Exploring the literature reveals the multifaceted nature of climate impacts, demonstrating that resilience-building strategies must encompass a wide range of interventions. Women have emerged as key agents of environmental change, challenging traditional narratives of vulnerability through strategic initiatives such as mangrove restoration and advocacy for sustainable fishing practices. These community-led efforts efficiently illustrate women's potential as innovative architects of climate-resilient social systems. Scaling community-based adaptation strategies to broader policy frameworks remains a significant theoretical and practical challenge. Effective adaptation requires a nuanced understanding of the complex interplay between climatic, economic, cultural, and institutional factors that shape vulnerability landscapes.
The SLA provides a critical methodological pathway for integrating localized insights into broader archetypal livelihood regions. However, meaningful transformation requires addressing fundamental structural barriers that limit women's participation. This demands comprehensive strategies that recognize women's ecological expertise and provide resources to enhance their adaptive capacities. The imperative extends beyond recognition to active institutional reconfiguration that enables gender-inclusive environmental governance. This case study illustrates the urgent need for gender-sensitive climate adaptation approaches that conceptualize women as active, strategic agents of community resilience and ecological transformation.


Case study 2: IUU Fishing and Gendered Vulnerabilities in West African Coastal Economies: The example of the Gulf of Guinea [58,132]
The coastal maritime ecosystems of West Africa, particularly the Gulf of Guinea, stand at the intersection of biodiversity conservation and socioeconomic sustenance. These marine environments face increasing threats from IUU fishing, a phenomenon that endangers marine ecological integrity, disrupts local economies, and undermines critical United Nations Sustainable Development Goals (SDGs), including Goals 1 (No Poverty), 2 (Zero Hunger), and 14 (Life Below Water). This case reveals the extensive scale of IUU fishing in the region, with an estimated 65% of maritime catch operating outside legal reporting frameworks. This represents a critical systemic flaw in fisheries management infrastructures that undermines regional capacities for marine resource conservation, poverty alleviation, and sustainable economic development. The primary drivers of this maritime governance crisis are industrial fishing fleets predominantly from European and Asian maritime jurisdictions engaging in technologically advanced practices of ecological exploitation, including systematic overfishing, illegal transshipments, and unregulated operations within Exclusive Economic Zones (EEZs).
The economic ramifications of IUU fishing are staggeringly complex. Littoral states such as Senegal, Mauritania, and Ghana suffer estimated annual economic losses of $2.3 billion. These disruptions create multifaceted vulnerabilities, particularly for coastal communities historically dependent on maritime resources. Women, traditionally responsible for fish processing, trading, and distribution, face increased economic and social marginalization as marine resources dwindle. Structural impediments to effective maritime governance exacerbate these challenges. Weak institutional frameworks, inadequate funding, outdated fisheries legislation, and widespread corruption undermine regulatory capacities. Limited regional cooperation constrains enforcement and surveillance operations, creating what scholars term a profound "sea blindness" across maritime governance institutions.
The gendered dimensions of IUU fishing reveal several vulnerabilities. Governance mechanisms, predominantly configured through male-centric perspectives, systematically exclude women's ecological knowledge and economic contributions. This epistemological marginalization generates ineffective and inequitable fisheries management strategies that fail to address the intersectional complexities of environmental degradation and socioeconomic inequality. Mitigating these challenges demands multidimensional interventional strategies. Comprehensive approaches must address (i) Maritime security; (ii) Robust regional collaboration; and (iii) Integration of gender-sensitive policy frameworks. These strategies include: 1) Developing sophisticated regional maritime governance mechanisms; 2) Implementing targeted financial investments in maritime monitoring infrastructures; 3) Empowering women through enhanced resource access, educational opportunities, and political representation; 4) Recognizing women's critical contributions to fisheries sustainability.
The imperative extends beyond immediate economic considerations to fundamental questions of ecological preservation, social justice, and sustainable development. Achieving meaningful transformation requires a holistic reimagining of maritime governance that positions women as integral strategic agents rather than peripheral stakeholders. Sustainable fisheries management in the Gulf of Guinea demands a concerted approach that addresses the root causes of maritime insecurity, promotes comprehensive regional collaboration, and prioritizes inclusive, gender-sensitive governance frameworks. These strategies have the potential to protect critical marine ecosystems, advance United Nations Sustainable Development Goals, and foster resilient, equitable coastal economies.
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