SDC A+FS Network

Science for Food

A series of light & informal events on science in food systems
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What’s on the menu ?

Welcome

Innovations for a waste-based circular bioeconomy across the rural-urban
nexus — Johan Six, ETH Zdrich

News & events

Opportunities for Sustainable Food Production using Black Soldier Fly Larvae
— Daniela Peguero, Eawag

SDC A+FS Network

@
Science for Food
A series of light & informal events on science in food systems
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Circular Bioeconomy: Organic matter fluxes
through the Urban-Rural nexus

Prof. Johan Six

Sustainable Agroecosystemes,

Department of Environmental Systems Science,
Institute of Agricultural Sciences, ETH Zurich
http://www.sae.ethz.ch/
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Rural — Urban nexus
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Urbanization in Africa
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“Urbanization is increasingly being acknowledged as one of the defining issues of the twenty-first century.”

WHQO, 2015



Informal
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Bukavu 2020
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A big challenge

Rural — Urban nexus

e Limited livelihoods

* Increasing public health
challenges due to waste
accumulation

 Poorly developed value
chains from rural to urban

* Increasing food insecurity
across the rural-urban
nexus

* Soil mining in rural
areas

Bukavu, DRC
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Rural — Urban Nexus

Image Credit: Fan Lei
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RN Solutions

Human waste

* Insect protein
e Urine derived N

B, Sirgyite

Organic/food waste

R —— e

Field residues
® ompost * Compost
* Livestock feed P

e Livestock feed
Farming Trading Consumption

ﬁ waste

Small scale
processing

RUNRES

Nutrient Cycles - Rural Urban Linkages

https://runres.ethz.ch/



https://runres.ethz.ch/
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Composting (scaling)

Wind-row composting Vermi-composting
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Composting
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Compost advantages and challenges

Advantages
1 Increased yields compared to no amendment

1 Increased soil organic matter

1 Mitigation of climate change due to the
sequestration of carbon (and possibly
reduction of N,O emissions)

dIncreased soil pH, CEC, (soil moisture)

JLow cash requirement

Challenges
1 Sustainable source of high quality feedstock
-> source separation at household level!

. Low nutrient content (0.5% N; 0.1% P; 0.5%
K); Low fertilizer efficiency

1 Very labor intensive
1 Not economical on grain crops

INeed water available to moisten heap
(dry season)
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Human Waste (Urine)

this publication
Cover picture: Glymn Erasmus. ERA design. Durtien, South Afeca.

Layout: Lydia Zwatol, Eawer)
Printor: Binkort Busg AG, Lautenburg, Switzerand
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Nitrified human urine
3 STAGE PROCESS:
1.) Nitrification
2.) Distillation
3.) Carbon filtration

Nitrification reactor: Newlands Mashu, South Africa

NUF Properties
Ammonium 19.7gN |1
Nitrate 183 gN 1
Nitrite 0.02mgN |1
Chloride 455gCl It
Phosphate 26gPIt
pH 3.7
Potassium 9.7gKI?t
Sodium 25.4 gNalt

11
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Human Waste (Urine)

NUF advantages and challenges

Advantages Challenges
J Increased yields compared to no amendment  [J High investment costs for reactor

1 Safe product: no pathogens or J Low Phosphorus content, but high salt
pharmaceuticals (Na+) content
1 Odorless because NH, is removed 1 Easily leached

Faeces do have more nutrients and especially carbon, but also much more pathogens
=> more tricky
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Improved Cassava Processing with cassava peels for animal feed

Cassava flour production

‘ FRESH CASSAVA ROOTS l

Peeling and washing
PEELED AND CLEANED CASSAVA ROOTS ‘
Grating of high cyanide cassava varieties Chipping of low-cyanide or sweet varieties
‘ CASSAVA MASH | ‘ WET CASSAVA CHIPS |
Dewatering/pressing Fermentation and pressing I
(1-2 days) Soaking
‘ (Optional)

Fermented cake

Granulating / sifting

4

Drying {

4

Milling

}

NON-FERMENTED / FERMENTED CASSAVA FLOUR

Abass, 2014

“This trial revealed that five types of wastes from
cassava tubers with ample nutritional potentials are
being discharged to the environment on a daily
basis... at least three of them could be used as non-
conventional feed resources to alleviate the
perennial scarcity of feed for livestock and the
unhealthy competition between man and his
livestock for the available conventional feed

ingredients.”
Aro, 2010

Agroecosystems

13
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Improved Cassava Processing
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Cassava peel processing advantages and challenges

Advantages
1 High quality animal feed without cyanide

1 Lot’s of carbohydrates

1 Easier transport

] Cassava peels are otherwise wasted and
contaminating the environment

Challenges
1 Investment costs, especially for larger scale

units
1 Acidic water waste needs to be handled

1 Drying during the rainy season

1 Is only a supplement
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Thank you!

Thanks to all my students, postdocs, technicians, administrative
personnel, collaborators, and agencies

And all the people around the world from whom | have learned

15
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A series of light & informal events on science in food systems

WHAT’S NEW?
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From waste to resource:
Uganda launches its first
organic waste strategy.

March 2026

- More information



https://iiasa.ac.at/news/mar-2026/from-waste-to-opportunity-sowu-project-delivers-ugandas-first-national-organic-waste?

(&) &k
2026 Global Report on
Food Crises -

Global hunger has nearly \
doubled over the past
decade

2026

- More information



https://openknowledge.fao.org/items/572a3305-91ea-4264-8ef1-b63660ada9d3

2026

Global
Nutrition
Report

GLOBAL
NUTRITION
REPORT

HEALTHY DIETS
FOR ALL

HEALTH
SYSTEMS

oo\) SDC A+FS Net k |
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A%  Science for Food =/ ~,-,,
. A series of light & informal events on science in food systems *
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Global Nutrition Report -
2.6 billion people cannot
afford a healthy diet.

2026

- More information



https://globalnutritionreport.org/documents/1532/GNR26_ThematicReport_v8.pdf

Desertification and
Drought Day June 17:
Countries are advancing
smarter solutions to e
protect food security

RESTORE

June 2026 g

- More information

o) SDC A+FS Network
W,
'\ Sci for Food
o)) cience Tor roo
A series of light & informal events on science in food systems

DESERTIFICATION

é

& DROUGHT DAY
17 JUNE 2026



https://clareprogramme.org/update/desertification-and-drought-day-2026-insights-from-evidence-of-climate-resilient-development-across-africa-and-asia/
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@ , © PR AFS Network new webinar
il Series: Deep Dive series

——

Nutrition - with Health Network : July
Sustainable Land Management : August

- More information



https://www.sdc-foodsystems.ch/en/upcoming-events
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Solution-oriented

, Research for Development

Programme

The overarching goal of the SOR4D programme is fo produce better knowledge, solutions
and innovation by needs-driven, transdisciplinary research that opens up new ways for
advancing sustainable development and reducing poverty in the least developed, low and
lower middle-income countries. www.sor4d.ch
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E. Lupfaya S. von Hoerner A. Komakech

F. Mnthambala C. Zurbrugg D. Peguero St Dlener

Schweizerische Eidgenossenschaft
0 Confédération suisse

Confederazione Svizzera

Confederaziun svizra

Swiss Agency for Development WASTE-BASED INSECT FARMING

and Cooperation SDC

I_I Swiss National
Science Foundation

From Waste to Treasure trove:
Learnings from SWIFT

July 1 2026
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WE HELP YOU FLY mmmmp

eawag = ECLISE

aquatic research
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WASTE-BASED INSECT FARMING




o SWIET

BSF lifecycle

Larvae
Eggs
500-900 eggs
3-4 days
5-9 days Prepupae
~ 7 days

>10 days



BSF farming and its enabling environment

WP1

1-1.5 million larvae

WP2 WP3

~400 kg residue (frass)

BSF treatment facility

————————————————————

B3N ; ' “ Product
Substrate Feedstock Waste Product Larvae marketing
sourcing preparation treatment harvesting refining

1,000 kg biowaste 150-250 kg fresh larvae

WP4

Socio-cultural acceptance

=

b

Government support

=

b

Legal and regulatory framework

=

b

Institutional arrangement

=

=~

Financial arrangements

=

b

Skills and capacities

VooV VNV

=

SWIFT

WASTE-BASED INSECT FARMING

25
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: : . T%SWIFT
Operating more medium scale in Uganda W e e

4 tons of

waste
per day




WASTE-BASED INSECT FARMING

“ SWIF
Where research meets application P2 L]

| Recomnicrided 250 per m2 &
S0il Gt 1.:5-4 acre..
50,15 tones pECICHE:
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WASTE-BASED INSECT FARMING

Uganda: Policy impact on Animal Feeds Bill 2024




T SWIFT
Knowledge Base and Source Documents e
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Is Black Soldier Fly waste-processing a
sustainable solution?

A GUIDE FOR DECISION-MAKERS,
ENTREPRENEURS, AND
IMPLEMENTERS TO UNLOCK THE
ORGANIC WASTE POTENTIAL OF
BLACK SOLDIER FLY SYSTEMS

A feasibility assessment approach

ECLOSE Sawag |
Climate and Clean Air Coalition Diener, S., et. al., (2025). Standard Diener, S., et. al., (2025). Standard  Zurbriigg C., et al. (2024). Is Black
(2025). Transforming Organic operating Procedure: operating Procedure: Growout Soldier Fly waste-processing a
Waste with Black Soldier Flies Reproduction Unit. Unit. sustainable solution? A feasibility

assessment approach
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Around 1600 members
WA tool

Eng + French + Spanish

F9SWIFT

WASTE-BASED INSECT FARMING

BSF
Africa -

whatsapp -2 ¥
community =474

Working or interested in black
soldier fly (BSF) farming in
Africa? Then let’s connect,

z::;z:g:lwledge and o o Funding/Emp|0ymen
| +254 704 107752 r...

'''''

Matchmaking

(2] 2) O) o _ - . -
Q29 A (D 4 . Dani  added ~Ju...

Funding/ N
Troubleshoot | @ o oyment Channel News channel

Have questions? Trouble Need funding or a job? Let's network! Connect, Stay up to date on the
with your facility? Seek Looking to hire? Join maet and learn what latest BSF news and Da n i a d d e d + 2
answers and share this group to discover others are doing across sector developments -
solutions! opportunities the continent herel

Matchmaking

Scan here to join! , Troubleshoot
T —— - Tapas: Just a note,...

subscribe to the group of your choice. Whether

you are a practitioner, researcher
governmental agency, farmer, waste
management facility, consultant. We are open

to meet and exchange.

daniela peg

CEN  ens_you 93 i

FOUNDATION
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The overarching goal of the SOR4D programme is to produce better knowledge, solutions
and innovation by needs-driven, transdisciplinary research that opens up new ways for
advancing sustainable development and reducing poverty in the least developed, low and I—I_.Swiss National
lower middle-income countries. www.sor4d.ch

Science Foundation

THANK YOU

e a.wa.g . ":ﬂzﬁﬁﬁmwT ,, «/

aquatic research

SOILS, FODD AND
HEALTHY COMMUNITIES ¢

BIOCONVISION



SDC A+FS Network

Science for Food

A series of light & informal events on science in food systems

ANNOUNCEMENTS

* Presentations soon available on our website : https://www.sdc-foodsystems.ch/en/thoughts-for-food

« Upcoming events : https://www.sdc-foodsystems.ch/en/upcoming-events

a E’i"
b)) 1 Agriculture & Food Systems
L <nc Thamatic Network

NUTRITION

SUSTAINABLE SUSTAINABLE ) :

— LAND MANAGEMENT LAND MANAGEMENT Don't hes!tate to §hare
il § news, topics and ideas

:/'F;i(ul::‘a;t:z:tz;r;iets'EXPertlnput gzse:(sit::rl;ustainable Land Management iii:lf::;kFair: Sustainable Land Wlth US!

Zoom
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SDC A+FS Network

Science for Food

A series of light & informal events on science in food systems

Thank you!
Stay well, and stay connected!
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