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Can we solve this by replacing traditional plastics with bio-based alternatives?
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[ How can we measure GREEN in a crisis? }

Key points

» Life Cycle Assessment (LCA). Evaluated 16 environmental indicators (not just
carbon footprint, but water use, toxicity, and biodiversity impacts).

4 Core Kits Analysed. Agriculture, Food, WASH (Hygiene), and Non-Food Items
(NFI/Shelter).

« Operational Scenarios. Tested against two realities: Acute Crises (open burning)
vs. Stabilised Settings (controlled composting).
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[ Where is the real impact? J

* Packaging represents less than 5% of humanitarian kit’s total impact.

 The real environmental drivers are the core contents. For example:

Agriculture kit NFI kit

Fertilisers and seeds represent 72% Family tent represents 79% of the

total impact of this kit

of the total impact of this kit.
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[ The mass penalty }
« Water Container. PLA (bio-based plastic) has lower Eg::g bzlsoe_d
mechanical strength than standard PE. Replacing one

10L PE jerrycan required five smaller 2L PLA bottles
2L PLA
 The Penalty. Mass jumped from 210g to 345g, leading 10 L PE
to a 45% increase in overall environmental impact. bottle
. . 210 g PE 345 g pLA
* Disposable Bags. Attempting to replace one heavy-

duty bag with 50 small bio-bags creates a massive
material mismatch and a surge in impacts.
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[ Strategic wins for bio-based materials }

 Mosquito Nets (PLA). Delivers a 26% reduction in environmental footprint by
directly replacing polyester with renewable feedstocks without losing
performance.

 Reusable Sanitary Pads: Achieves a 27% reduction over a year by completely
avoiding the cumulative waste of 240 disposable pads.

 Oil Containers & RUTF Sachets. Favorable profiles when the material
thickness or distribution flows are highly optimized.
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[ EoL: Biodegradability means nothing without infrastructure }

Two scenarios:

« Open Burning (Acute Crisis). When bioplastics are burned in open pits,
incomplete combustion releases toxic emissions and particulate matter
similar to fossil plastics. The theoretical advantage is neutralized.

« Controlled Composting (Stabilized Setting). True environmental recovery
(e.g., a 37% lower EoL burden for PLA bottles) only happens if local organic
treatment infrastructure exists.
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[ Strategic roadmap }

 Phase 1. Target the high-impact core items (greener fertilizers, optimized
tents) and prioritize reusables.

 Phase 2. Selectively deploy bio-based solutions for lightweight items with
high plastic-leakage risks but zero mass penalty (e.g., mosquito nets, tapes).

« Phase 3: Match procurement with local field capabilities; do not ship
bioplastics unless composting or waste separation is actively supported on-
site.
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