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Who Owns Humanitarian Waste?
Understanding Solid Waste Management
in Humanitarian Settings
(WP3 findings)

Democratic Republic of the Congo - South Sudan - Europe



South Sudan and the DRC are among the most difficult contexts in % BIO4HUMAN
the world
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In both contexts: extreme infrastructure gaps, fragile institutions, and

communities being already under pressure.
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What do you see as the main SWM challenge in
humanitarian settings such as the DRC, South
Sudan, or other contexts you are familiar with?
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What we did: Foundations

Needs Assessment Multi-Actor Approach

%

Stakeholder Mapping

Desk review & Survey of 29 HOs Policy makers
Field work: 9 Focus Group Humamtanan actors
Discussions & 44 Key Informant Businesses

Interviews & observations Academia >
Local Communities

Multi-actor databases for
DRC, South Sudan & Europe
(Open access on Zenodo and
project website)

D3.3 Humanitarian Sector Needs Assessment Report

o D3.3 Annex 1 - Bio4HUMAN KII — Businesse.

o D3.3 Annex 2 — Bio4HUMAN KIll — Camp representatives

o D3.3 Annex 3 - Bio4HUMAN KIl — Community leaders

o D3.3 Annex 4 — Bio4HUMAN KIl — Government and Academia
o D3.3 Annex 5 — Bio4HUMAN Kl — Health Staff

o D3.3 Annex 6 — Bio4HUMAN KIl — Humanitarian Actors

o D3.3 Annex 7 - Bio4HUMAN KIil — EU Based Humanitarian Actors

o D3.3 Annex 8 — Bio4HUMAN KIlI - Local governments

o D3.3 Annex 9 — Bio4HUMAN NA FGD - Community Health Volunteers

o D3.3 Annex 10 — Bio4HUMAN NA FGD - Community

o D3.3 Annex 11 - Survey — Humanitarian Ogranisations Needs Identificat|

o D3.3 Annex 12 — Observation tool

L= i 1 i-.'!- =

DRC database South Sudan
database

You cannot designh sustainable solutions without understanding the SWM system first.




\The Challenge e BIOHHUMAN

Noone owns humanitarian waste.

Humanitarian waste enters systems that are already overwhelmed.
 Fragmented responsibilities

e Poor infrastructure and weak governance in SWM

« Waste openly dumped or burned
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‘What we found: Critical gaps in humanitarian settings ;ﬁ[{% BIO4HUMAN

SWM systems are underfunded and under-resourced.

A mismatch exists between humanitarian packaging
desigh and local waste management capacity.

Communities are left to manage the consequences
of inadequate SWM.
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‘ What we found: Strengths
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The good news: foundations already exist

86% 44% v Global standards exist

(SPHERE, Core Humanitarian Standards,
of surveyed HOs OIRSAEVCRCERINEES DG ECHO MERS)

looking into the green procurement as

environmental impacts a key pathway to v Communities care
of humanitarian reduce environmental

logistics

impacts

Communities are increasingly aware of the negative impacts of unmanaged

waste — blocking drainage, damaging crops, creating health risks for
children. This awareness is a foundation we can build on.
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Eenvironmental impact of solid waste generated in humanitarian settings
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n S ub-Saharan frica,
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"81% of humanitarian
organizations consider
packaging and/or
plastic as the biggest
problem in terms of
waste streams,

followed by medical
waste.”

- Bio4HUMAN'’s
Needs Assessment Report




How to integrate innovative bio-based solutions to successfully manage S B S AHUMAN
these environmental challenges? EIN
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‘ Selecting bio-based solutions applicable for humanitarian settings
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INVESTIGATION LINES

BIC Industry R&D Online EU Trade
. Patents .
survey projects resources Fairs

bio-based < Technology Readiness Level (2-9)
solutions « Circular economy features

scoped * Potential to pair a product with local
manufacturing technology

Multi- _
purpose Packaging Construction
packaging for food and Hygiene related Other Small-scale Big-scale
products drinks products products products technologies || technologies
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‘ Selecting bio-based solutions applicable for humanitarian settings M Bio4HUMAN

Step 1 Step 2 Step 3

Humanitarian applicability Internal and VN
external
consultations with
Climate resilience humanitarian
organisations

MULTI-PURPOSE
PACKAGING

Scale of investment 8 @

.
-
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AL oge

— BREAKS DOWN

. IN <180 DAYS
: . HUMANITARIAN &
Cooperation with the SUSTAINABLE SOLUTIONS
owner

FOOD AND DRINKS Life cyCIe, @ )

Assessment [LCA]

Life Cycle Costing
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Life cycle management: Current situation in HA setting %m“% BIO4HUMAN

Life cycle of humanitarian aid: challenges of waste treatment

Manufacturing
é A = Use

Manufacturing Use
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VS

Raw materials K .
extraction HH Fossil
L

materials End-of-life

Raw materials Bio-based
extraction materials

N

o

End-of-life
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Assessing the environmental benefits of the bio-based solutions
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* Entire life cycle
» Various categories of impact (European EF3.1 methodology)
« Comparable quantities: definition of a functional unit and associated reference flows

Reference flow - _
- = Reference flow — Reference scenario
Bio-based Solution

. . 6-liter oil container(s) capable of storing 3 X 2L PLA bottles 2 x 3 L HDPE bottle
Oil container ; ; : :
and dispensing edible oil =3 x 69 g= 207 g =2x157g=314¢

Bags for 10.621 g/bag* 50 bags 8.17 g of HDPE film and 2.52g of PP film=

. ) ) (each having 0.2 kg 10.69 ¢
prm:(ar).l To hold 10 kg (primary packaging) capacity) = 531 g of
packaging starch-polyester

Disposable: 10 g/pads * 4 pads/cycle * 5
9.5 g/pads* 4 pads/cycle days/cycle * 12 month = 2.40 kg of pads
*5days/cycle*12 month= material
2.28 kg of pads material Reusable: 2 pads per year, each used
twice per cycle = 0.6 kg + washings

Providing mosquito protection for a 206.4 g of woven 240.8 g of woven PLA
person for one year polyester

A complete kit delivered to a household,
- TR GICY {3l meeting the needs of a family of 2

Sanitary 240 sanitary pads covering the needs of
GIECLEEIERELEl 2 menstruating person for one year

To meet the same Items and quantities indicated by
functions as reference humanitarian aid

adults, 2 children for 1 month
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Environmental benefits of the bio-based solutions : results %@éﬁ BIO4HUMAN

End of life (EoL) = main source of environmental impacts throughout the life cycle of humanitarian aid.

= Petroleum-based pouch for RUTF, 1p :TE Compostable pouch for RUTF, 1kg,
— (5g), Single score (uUPt) Single score (uPt)
0.00 Diminution of

EoL impacts

TOTAL= 598pPt
TOTAL= 652pPt

m Raw materials and Manufacturing  mEoL Municipal Solid Waste m Raw materials and Manufacturing B EolL Home compost

Biodegradability is key to reducing impacts thanks to bio-based solutions, especially in
humanitarian contexts.

Low impact waste treatment solutions: industrial or house compost, anaerobic digestion
or BSF.
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‘ Environmental benefits of the bio-based solutions: results
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A End of life (EoL) = main source of environmental impacts throughout the life cycle of humanitarian aid.
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Agricultural kit

NFI kit

m1- Crop seeds + P
2 - Vegetable seeds + P
B3 - Hoe + P
4 - Rake + P
m5 - Spools of twine + P
m6 - Filament + P
m7 - Hooks + P
m8 - Fertilizer + P
m Cardboard
m Tertiary film
mTape
Pallet

M 1- Plastic sheet/ tarpaulin + P
W 2 - Sleeping mat + P
3-Blankets +P
W 4-Jerrycans + P
5-Kitchen Sets +P
mG-Torchlight+P
B 7 - Mosquito net + P
H Cardboard
m PEfilm
W Tape

H Pallet

60%

40%

20%

0%

-20%

-40%

-60%

-80%

50%

40%

30%

20%

10%

0%

-10%

-20%

Difference in impacts/item

Food kit

WASH kit

m1- Flour + P

m2 - Rice + P
3 - Vegetable Oil + P

m4 - Pulses + P
5-Salt+P

m6 - Sugar + P

m7 - RUTF + P

m Cardboard

m Tertiary film

mTape

m Pallet

m1 - Water container without logo + P

m 2- Bucket with lid + P
m3 - Soap + P

4 - Water purification tablet + P

85 - Child potty + P

m6 - Multipurpose Cloth + P

B 7 - Reusable Pad set + P
m 8 - Disposable pads + P
B9 - Whistle
®10 - Underwear set + P
11 - Laundry detergent + P
B Guidance use

Cardboard

PE film
mTape

Pallet

The most interesting solutions to reduce the impact
of the kits would be

- Bio-based and biodegradable packaging for
light components (i.e., seeds, dried legumes,
empty jerry cans, mosquito nets, clothes) or
delivered in smaller quantities (i.e., salt)
Biodegradable mosquito net
Biodegradable disposable sanitary pads
biodegradable adhesive tape to a lesser
extent

N 22

Check out the full
deliverable !




What Work Package 6 set out to answer?

The technical question is whether bio-based products work.

The WP6 question is whether they will be adopted.

Governance &
socio-economic
analysis

Regulatory frameworks,

taxation, donor standards,

life-cycle costing

Community
engagement
study

77 stakeholders, 73
interviews and focus groups
in the DRC and South Sudan

Final policy brief

What needs to change for
bio-based solutions to be
adopted
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SWOT analysis

Focusing on long-term
development of the bio-
sector outcomes for
humanitarian actions
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‘What we heard from communities and humanitarians on the ground'-’ ~ic BIOAHUMAN
’ Cost is a real concern, but rarely as ’ End-of-life infrastructure is
decisive as it first seems the binding constraint

Without composting or collection systems,

* For humanitarian procurement, donor environmental ) ) ) .
) . ) . biodegradable products can end up as litter, just like
commitments can mediate price sensitivity. . .

conventional plastic.

» Packaging is a small share of total kit costs.

G Communities need to see, Procurement systems are the
touch and try key leverage point
» Solutions with prior experience (biogas, BSF)
— had the strongest engagement. Donor approved supplier lists, global and cluster
 Technical aspects to be testes in context standards determine what reaches the field. This
« Unfamiliar materials need demonstrations and is where change has the highest impact.

awareness across all stakeholder groups (HOs
to Community)
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‘Where bio-based solutions can fit? BIO4HUMAN
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Humanitarian procurement - the most promising

Where decisions are controlled by the humanitarian organization, and donor environmental
commitments matter most. (e.g. adhesive tape, laminating film, mycelium packaging).

Institutional and medical use - niche entry points
c Specific applications where shelf life, safety and waste pathways are already controlled

(e.g. PLA bottles for medical use, biodegradable bags in health facilities).

General community use - the most difficult

Where price competition with conventional plastic is direct and reuse practices conflict with
biodegradability.

Already existing bottom-up initiatives — scale up needed
Some bio-based initiatives, technologies or solutions are already present and used by the community, business, or

— humanitarian organizations. Depending on the type and context there are different barriers and opportunities to scale up.




‘ What is needed for adoption and scaling of bio-based solutions? =
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Field based testing solutions for the specific context and scaling up existing/tested

Stakeholders need to see things work. Without small scale pilots in the real settings even good solutions stay theoretical.
Already tested one require facilitation to scale up.

Waste management must be part of the conversation

Composting is one piece, but collection, sorting, household waste behaviour, and disposal pathways all need to work
together. The end-of-life requirements also differ by solution.

It is a whole-of-society effort
Government, humanitarian actors, communities, businesses, donors - everyone has a role. None of this works through
procurement reform or community engagement alone.

The bio-based industry and the humanitarian sector need to talk

Today, bio-based companies don’t see humanitarian context as a market. On the other hand, humanitarians do not know
what is available. Dialogue between the two sides need to strengthen and continue.

Discover and start thinking about circular economy when planning

Bio-based solutions align with EU and bioeconomy strategies. Technologies such as biogas and BSF convert organic
waste into valuable resources for energy, feed, and agriculture. Knowledge sharing, awareness raising, and appropriate
incentives are needed to support the adoption of circular economy approaches.
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