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Introduction and objectives
Bio4HUMAN, a Horizon Europe Project (Jan 2024 – Jun 2026), aims to generate scientific 
evidence on the potential sustainability of bio-based products and technologies for solid 
waste management in humanitarian contexts. Focus areas:
• Democratic Republic of Congo (DRC)
• South Sudan (SS)
Main outcomes:
• Practical tools, guidelines, and recommendations to assess environmental, 

socioeconomic, and governance aspects, with emphasis on scalability and replicability.
• These tools are designed for policymakers, the bio-based sector, humanitarian 

actors, and scientific community.

Roadmap

The environmental performance of PLA containers depends on design optimization and material efficiency, not just on 
replacing fossil-based plastics. It also depends on mechanical strength, load capacity, and the suitability for large-volume 
applications. Bio-based materials can reduce End-of-Life (EoL) impacts if proper disposal systems exist, such as industrial or 
controlled composting. Therefore, improving EoL management should be treated as a priority intervention if the focus is on 
reducing waste and related health and environmental impacts.
References: Bio4HUMAN website and public deliverables available at: https://bio4human.eu/resources/.

Conclusions

The potential environmental impacts were calculated using SimaPro software, with the ecoinvent 3.10 database, and by selecting impact indicators from the 
Environmental Footprint 3.1 and Impact World+ methods. The approach was cradle-to-grave, from raw material extraction to end of life, and to ensure a fair 
comparison, the functional unit and its corresponding reference flow were revised by humanitarian organisations.
Results are presented using a single score (µPt), grouping the different environmental impact categories (normalized and weighted) into one comparable indicator, 
facilitating interpretation and decision-making.

• Reference: 2 x 3L HDPE Jerry cans (total mass: 314 g).
• Bio-based solution: 3 x 2L PLA bottles (total mass: 207 g).
The results showed that:
• PLA reduced the overall environmental impact by approximately 

29%, mainly due to lower impacts on climate change and the use of 
fossil resources.

• The only category with higher impact was water use, associated with 
the agricultural water demand of the maize used as raw material for 
PLA.

Comparative LCA results examples

Ex 2. Oil container with a capacity of 6 liters Ex 1. Water container with a capacity of 10 liters

• Reference: 1 x 10L LDPE container (total mass: 210 g).
• Bio-based solution: 5 x 2L PLA bottles (total mass: 345 g). 
The results showed that:
• PLA solution presented approximately 80% higher overall environmental impacts, 

mainly due to its higher total mass, which was associated with its lower mechanical 
strength.

Future improvements in PLA formulations could help reduce this difference.

+80%
-29%

1. Stakeholder and need analysis in SWM in 
humanitarian contexts.

2. Identification of bio-based solutions (surveys, 
CBE-JU funded projects, etc.)

3. Life Cycle Assessment (LCA) evaluation of selected 
bio-based solutions.

4. Feasibility assessment for the implementation in 
DRC & SS.

5. Replicability across different humanitarian contexts.

https://bio4human.eu/resources/
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