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Introduction

Projected to experience multiple interrelated risks at 1.5 °C of global warming, Small Island Developing States (SIDS) are often referred to as ‘canaries in the climate change coal mine’. The IPCC reports with high-to-medium confidence about the long-term risks of global warming on SIDS, with severe impacts on populations, livelihoods, and infrastructure, and critical resources such as food, energy, and water, that limit adaptation opportunities as well. Enhanced understanding of what might constitute tipping points in the context of SIDS that lend to their vulnerability, therefore, remains crucial. Recent research has revealed a strong co-relation between a societies’ resource-use pattern and exposure to risk. 

Objectives

Drawing on the analogy that islands function like organisms – organizing material and energy flows to sustain their populations – the primary objective of this presentation is to introduce and illustrate the notion of "socio-metabolic risk" i.e., systemic risks arising from the availability and circulation of crucial resources such as food, water, materials, and energy within a socio-economic system. Socio-metabolic risks, like circulatory health issues in humans, impede the entity's resilience against significant shocks and alterations. In this presentation, results from studies in the Caribbean and Asia-Pacific islands will evaluate how small island economies utilize (or metabolize) materials, energy, water, and infrastructure, Furthermore, why and how these consumption patterns (or island metabolism) may accumulate “socio-metabolic risk” over time that increase their susceptibility to the challenges of climate change.

Methodology

Socio-metabolic research (SMR) was conducted in several SIDS in the Caribbean and in the Asia-Pacific islands using GIS-based-material stock and flow analysis to track different resources in space and time. Resources tracked were biomass, construction materials, fossil fuels, metals and minerals, and waste flows, including e-waste.

Findings

Results from multiple studies are synthesized to gain insights into the metabolic profiles of SIDS. Key findings from island socio-metabolic research (island-SMR) highlights vulnerabilities embedded in resource consumption patterns, that are exacerbated during crises, including disasters, conflicts, pandemics, and geopolitical tensions, leading to a cycle of calamities, and fostering negative feedback loops. We also observe an escalating cycle of material demand for climate adaptation that drives economic and material lock-in effects, amplifying future risks.

Significance of the work for policy and practice 

The talk argues that mitigating socio-metabolic risks is crucial for islands to withstand and adapt to climate impacts, and avoid cascading dysfunction of environmental, economic, and social systems. Proactive policies prioritizing sustainability in infrastructure development are crucial, as well as transformative pathways for SIDS to transition to a more sustainable, circular resource-use model, thereby bolstering their overall resilience to the impact of climate change. By addressing the complex dynamics of material stock, flows, and service provision, policymakers can mitigate risks and safeguard the long-term well-being of societies, particularly in vulnerable regions like SIDS. 








