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To evaluate the environmental and socio-economic implications of circular waste-to-energy strategies identified 

within the framework of the Bio4HUMAN project using a life cycle assessment (LCA) perspective.

Background

Methodology

Developed within the Horizon Europe project Bio4HUMAN, this study assessed circular

waste management solutions for humanitarian settings.

Overall, the LCA findings indicate that the BSF bioconversion process outperformed

conventional treatment practices by reducing environmental and social impacts,

thereby enhancing the sustainability of biowaste treatment.
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Humanitarian organizations face missing tools and insufficient support to improve sustainable waste management
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❑Inadequate waste management: 81% of waste is either openly dumped or burned.

❑Limited controlled disposal: 13% of waste ends up in controlled dumping sites, which,

while better, still falls short of sustainable management.

❑Minimal recovery and valorization: Recycled by waste pickers (4%); Reuse (1%);

Compost (1%).

❑The overwhelming majority of waste is not adequately managed, emphasizing a

critical need to improve solid waste systems and promote circular economy

strategies.

Addressing the challenge brought by the solid waste management crisis in humanitarian

settings by deploying innovative bio-based solutions, systems, and technologies.
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Overall, the BSF process shows more favorable results than the reference scenarios.

The bar diagram shows the total results, but the process also shows associated

environmental burden due to electricity consumption.

A relative min–max normalization was applied to each indicator, scaling results between −1 (best performance) and +1 (worst 

performance) for a better comparison of heterogeneous environmental and social indicators.
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