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Abstract

This paper analyzes the 2026 fuel crisis in Sri Lanka as a case of energy
vulnerability driven by dependence on imported fossil fuels and geopolitical
instability. The study aims to evaluate the potential of biotechnology-based energy
solutions in strengthening national energy resilience. The methodology is based on
qualitative analysis of recent data, literature, and case-specific energy measures
implemented during the crisis. The results highlight that decentralized bioenergy
systems, such as biogas production, biomass valorization, and algae-based fuels,
can partially substitute conventional fuels using locally available resources.
However,  technological and economic limitations restrict large-scale
implementation in the short term. The study concludes that integrating bioenergy
into national strategies offers a realistic pathway toward reducing external
dependence, while its originality lies in linking geopolitical risk with biotechnology-
driven energy solutions in the Sri Lankan context.
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