
	Paper
Climate adaptation in aquatic food systems: Co-benefits, trade-offs, and policy considerations


	Introduction
Aquatic foods – foods derived from aquatic animals, plants, or algae that are caught or cultivated in freshwater and marine environments – play a critical role in global food systems. They support the livelihoods of an estimated 600 million people, and for many are a primary source of protein and essential micronutrients that cannot be easily replaced by land-based alternatives1. Climate change poses severe challenges to aquatic food production, and threatens their vital contributions, especially in already vulnerable countries across Africa, South and South-East Asia, the Indo-Pacific, and Large Ocean States2. However, within the large diversity of aquatic food species, actors, production methods, and socio-political contexts, much is still unknown about the opportunities for and limitations to climate adaptation.

Objectives
The objectives of this research are threefold: 
1) to understand the range of multi-scalar adaptation options that exist for aquatic foods and what their potential co-benefits and trade-offs are with sustainable development outcomes, such as nutrition, equitable livelihoods, and biodiversity;
2) to assess the extent to which climate adaptation objectives for aquatic foods – and their trade-offs – are currently included in countries’ climate and sectoral strategies;
3) to explore how data on aquatic food production, use, and climate risks can be used to identify adaptation priorities alongside other sectoral objectives in diverse aquatic foods contexts

Methodology
We conduct a scoping literature review and apply qualitative content analysis to categorize adaptation pathways and document their potential, evidence strength, and co-benefits and trade-offs. For policies, we conduct a summative keyword analysis and qualitative content analysis on countries’ latest nationally determined contributions and fisheries and aquaculture policies3. Finally, we use existing databases on aquatic food production, use, and climate risk (e.g., ARTIS, AFCD, FishMIP) and key stakeholder interviews to identify adaptation priorities in five case study regions: Ghana, Indonesia, Mexico, Pacific Islands, and Vietnam. 

Findings
We identify 12 high-level adaptation solutions from farm/boat to food system to ecosystem scale. Our review highlights strong co-benefits between most adaptation pathways and several sustainable development outcomes, yet quantification and verification of adaptation effectiveness is often lacking. Out of the 167 active nationally determined contributions submitted as of 31 December 2023, around 59 percent referred to adaptation in fisheries and aquaculture, including ocean and coastal zone management. However, there is a lack of coherence between climate and sectoral strategies, with most fisheries and aquaculture policies focusing primarily on economic and ecological objectives. Our literature review and case study analyses support evidence-based development of national climate strategies for and through aquatic foods in diverse contexts.

Significance of the work for policy and practice 
The results of this work are being used to engage with decision makers in the UNFCCC climate negotiations and at national level to advise on inclusion of aquatic foods into global and national climate strategies, in particular countries’ Nationally Determined Contributions, which are due in 2025. Last year, project partners turned preliminary findings into guidelines4 that have been widely shared amongst policy makers and practitioners.
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