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Welcome: Before we get started

Welcome
Introduction to Black Soldier Flies
Air emissions licensing session + Q&A

Fertilizer regulations session + Q&A
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The Food System: Four Big Problems

Production + Supply Chain + Climate + Food Waste

[Resource intensive \ (Geopolitical shocks\ [Energy Inputs \ [Disposal overheads \

Resource inefficient Fertilizer supply/cost Transport miles Disposal security

Few monocrop reliant Fuel for logistics Livestock rearing Landfill airspace

Degrades nature Protein sources Synthetic fertilizer Regulatory risk

Diverse habitat loss Zoonotic diseases Landfill gas Dry recyclables impact

Zoonotic disease

Antibiotic resistance
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Food + Feed Waste

Security Management
Risk Risk
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The Food System: Four Big Problems ... Livestock Amplified

* Food

* Fertilizer (imported)
* Fuel (imported)
« Water (scarce)
* Energy (you know)

—

Land

 Solid Waste
e Landfill

 Solid Waste
« GHG



The Food System: Four Big Problems ... Livestock Amplified

 More Fertilizer
« More Fuel

« More Water
 More Energy

|
More Land

e More Solid Waste
e More GHG

* More Solid Waste
e More GHG



The Food System: Four Big Problems ... Livestock Amplified

80 Billion livestock
Slaughtered each year

We must feed them

70%
f birds

A%  chickensand
are'wild other poultry



The Food System: Four Big Problems ... Livestock Amplified

Livestock convert plants and other raw
materials, into products for human use.

Demand for animal-based products
expected to rise. Meat & dairy expected
to increase 327% + 270% respectively in
Sub-Saharan Africa by 2050 alone.

To feed demand, vast quantities of feed
are needed, notably protein, such as soy
and fishmeal, to fuel animal growth.

To supply vast amounts of feed requires
enormous amounts of input resources.

The extraction of these resources are
iInherently linear, highly inefficient, and
unsustainable.

The ecological, social, and economic
shortfalls of such a food system are well
documented and undeniable.

This exposes cities, and their citizens, to
stresses and shocks related to:

- Food security

- Climate change

- Waste management



The Food System: Four Big Problems

Supply Chain

(Geopolitical shocks\
Fertilizer supply/cost
Fuel for logistics
Protein sources
Zoonotic diseases

\_ J

Food Waste

Disposal security
Landfill airspace
Regulatory risk

\_

[Disposal overheads \

Dry recyclables impact

/




Supply Chain Risk



Supply Chain Risk: Fertilizer ... South Africa is a net importer
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Supply Chain Risk: Fertilizer ... South Africa is a net importer

3,000,000
2,260,000
1,500,000
TA, 00

a

(o]
[ee]
o
[e ]
N~
Lo
N

1833935

2021

Fertilizer usage 2021 RSA

N | p ] K | NPk | Physical %

Crop Metric tons

Maize 277 650 54975 23045 355670 1184380| 53,66
Sunflower 7 100 4373 1964 13 437 44745 2,03
Soybeans 8 060 5720 5352 19132 63709 2,89
Wheat 16 200 8492 2241 26933 89687| 4,06
Barley 3 5959 1654 548 6 161 20516 0,93
Canola 1110 704 123 1937 6450 0,29
Groundnuts 401 220 1] B21 2066 0,09
Sorghum 2382 634 359 3374] 11237| 051
Dry Beans 775 396 86 1256 4184 0,19
Tobacco 186 308 399 893 2973 0,13
Cotton 540 145 37 723 2406 0,11
Citrus 4 960 9558 3088 9002 29978| 1,36
Subtr fruits/nuts 9 000 1254 9960 20 214 67313| 3,05
Vines 8 000 2508 3187 13 695 45605 2,07
Deciduous fruit 6 050 3828 3789 13 667 45511 2,06
_‘Egetahtes 16 150 6644 9462 32 256 107412 4,87
Potatoes 8 670 3590 S080 17 340 57742 2,62
| Sugarcane 35 236 9592 42279 87 107 290068 13,14
Lucerne 1950 4400 2590 8940 29769 1,35
Other pastures 21 000 7040 2440 30 480 101499 4,60
TOTAL 429 377 117432 116028 662 8381 2207249 100,00




Supply Chain Risk: Fertilizer ... The price is volatile

“ertilizer prices
JSS/mt

— DAP — Urea — MOP

50

0
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Note: DAP = diammonium phosphate. MOP = muriate of potash. mt = metric ton. Last observation is December 2022.



Supply Chain Risk: Protein ... South Africa imports a lot for feed

Imported (36%)
365 877 Tonnes

Fish Meal (0,2%)
13 964 Tonnes

Total Raw Used Soya Meal (15%)

6.91 MT

Sep 2021 - Aug 2022

1017 511 Tonnes

Local (64%)
651 634 Tonnes



Supply Chain Risk: Protein ... Prices are volatile too

Protein Meal Prices ($/T)
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Supply Chain Risk: Global Risks ... Top 10 Crises

WORLD
ECONOMIC 2 years 10 years

FORUM

N 1 Cost-of-living crisis 1 Failure to mitigate climate change

The Global Risks
Report 2023

18th Edition .

]

o
o

Matural disasters and extreme weather
events

%]

Failure of climate-change adaptation

3 Matural disasters and extrerne weather
gvents

INSIGHT REPORT

4 Failure to mitigate climate change 4 Biodiversity loss and ecosystem collapse

B Erosion of social cohesion and societal I | arge-scale involuntary migration
polarization
Large-scale environmental damage
incidents

7 Failure of climate change adaptation [ Erosion of social cohesion and societal
polarization

Matural resource crises

8 Widespread cybercrime and cyber insecurity g Widespread cybercrime and cyber insecurity
=] Matural resource crises 9

10 Large-scale involuntary migration 10 Large-scale environmental damage
incidents

Risk categories I Economic I Environmental Geopolitical ISDcie:aI I lechnological



https://www.weforum.org/reports/global-risks-report-2023/
https://www.weforum.org/reports/global-risks-report-2023/

Supply Chain Risk: Global Risks ... Decade of Polyrises

= Decade of Polycrises and turmoil.
= Top 5 long term risks = environmental

=  Geo-economics confrontation is short
and long term risk

= SAtop five are socio-economic risks

= But SAreliant on imports (fuel, fertiliser,
protein), & ecosystem goods & services

= Result in immense pressure of food
related supply chains

= Translates to job losses, cost of living,
and food insecurity

2 years
1 Cost-of-living crisis

2 Matural disasters and extrerne weather
events

4 Failure to mitigate climate change
5 Erosion of social cohesion and societal
polarization

Large-scale environmental damage
incidents

T Failure of climate change adaptation
2] Widespread cybercrime and cyber insecurity
g Matural resource crises

10 Large-scale involuntary migration

Risk categories I Economic I Environmental I Geopolitical

10 years

Failure to mitigate climate change

Failure of climate-change adaptation
Matural disasters and extreme weather
events

Biodiversity loss and ecosystemn collapse
Large-scale involuntary migration

Matural resource crises

Erosion of social cohesion and societal

polarzation

Widespread cybercrime and cyber insecurity

Large-scale erwironmental damage
incidents

I Societal I Technological



Waste
Problem



Waste Problem: It’s also Linear ... it is very wasteful

Total Produced

22 783 840

Post harvest Processin Retail / Households /
handling fact a9/ wholesale / = Food loss
and storage e distribution L and waste
- ] [ = |

] [ ]
1987140 5022230 579 510 1875000 10 332770
Tonnes 8% Tonnes 19% Tonnes 49% Tonnes 6% Tonnes 18%: Tonnes 100%
@] [} @] [}

https://wasteroadmap.co.za/wp-content/uploads/2021/06/17-CSIR-Final_Briefing-Note_Food-waste.pdf



Waste Problem: It’s also Linear ... it is very wasteful

45%

Food Lost + Wasted
Opportunity Lost

. J




Waste Problem: It’s also Linear ... it is very wasteful ... CPT 2019

Handled

Private

Municipal

Total Waste

Total
Handled
13 763)

Composition Destination

ek

72%
OTHER + HAZARDOUS

Frivate
{521

15%
FOOD WASTE

7%
GARDEN GREENS

6NICIPAL \

11.230 mill |

{ONNEy

Municipal 6%
Landfills RESIDUAL
ORGANICS

Landfill

Technical Cycle
(396)

10 — 11% City’s
GHG Emissions

Builders.
Rubbie

Minerals Cycle
(1273)

Nutrient Cycle
(236




Waste Problem: It’s also Linear ...

Landfil Gate Fee / Tonne

R700

RE00

R400

R300

R200

R100

RE640

City of Cape
Town

R500

eThekwini

R440

Mangaung

R370

City of
Ekurhuleni

tis costly ... 2021/22

mincl. 15% Vat

mExcl. 15% Vat

R292
Buffalo City City of City of MNelsan
Johannesburg  Tshwane Mandela Bay



Waste Problem: It’s also Linear ... it is costly ... 2021/22

R1000 MUNIC GATE FEES
QO SPECIAL (HAZARDOUS)
R900O O GENERAL

BUILDERS' RUBBLE

RBOO PRIVATE GATE FEES
RB04 O GENERAL

R700

CcPi

R660
RE600
RECE

R500

RA400

Rand / Tonne (Excl. VAT)

R300

R200

R100

RO
2016 2017 2018 2019 2020 2021 2022 2023



Food Waste: It’s also Linear ... it’s a regulatory nightmare

Western Cape National Waste Municipal National & City
Organic Waste + Management + Landfill + Level Climate
Landfill Restriction Strategy Airspace Mitigation

2022 + 2027 Targets Security Targets



What's Needed



What's Needed: We need a food supply chain that is:

We need feed / food that is:

= Price competitive with existing feedstocks

= Uses less resources (water, electricity, materials)
= Requires less land so that other activities

= Less reliant on imports and supports local

= Promotes urban jobs for rural livelihoods

= More resilient during times of crisis

= A stable price, even during times of volatility

= Promotes healthy livestock and pets

= Tackles a national waste crisis, notably urban organics
= Promotes climate mitigation and adaptation

= Enhances solil security for the long term to grow more feed



One Solution
Ticking Many Boxes



A Solution: The Humble Black Soldier Fly

= The Black Soldier Fly (Hermetia illucens) is a wasp like fly.
= Adult is shy and largely avoids human interactions.

= Adults do not have mouthparts and thus do not seek out food.

= The purpose of the adult is to locate mates and lay eggs.

= They are not associated with transmitting diseases.

=  Only in the larvae form do they consume food.

= The larvae digests and converts feed extremely efficiently.

= Humans are able to process the larvae into various high value products
= They have evolved to break down problematic bacteria and emit odours that repel pests.
= The excrement is rich in nutrients and can be used as an organic fertiliser.

= BSF is regarded as sanitary solution to food waste and a source of sustainable protein.



A Solution: The Humble Black Soldier Fly ... It's not a house Fly




The Process



A Solution:

N

Lo

L1~

Waste source:

Agricultural
and food waste

The Humble Black Soldier Fly ...

Insectarium:
mMating and rearing for
production of eggs
and adults

Y 4
-
Waste pre-processing:

Preparing waste as
substrate for feeding

%W
L

5

Treatment:

Feeding, growth and
bicconversion of larae

_—

hnead

-

-

The Process

Larvae processing:

Extraction of oil and

pratein, and refining
of feed

> j
Harvesting:

Separation of
larvae from frass

Frass residue
processing

2

Meal substitution:
Animal and
aquaculture feed

il
chitin,

Fertilizer



A Solution: The Humble Black Soldier Fly ... The Process

Triggers
Category 10
Insectarium: L, o ——————— I
L
4 : o | - y
‘ % l 1 1 «
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A Solution: The Humble Black Soldier Fly ... some pics




The Inputs



The Inputs: The Substrates

>
Dairy by-products
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Bakery
by-products

www.wwi.org.uk/sites/default/files/2021-06/The_future_of_feed_July_2021.pdf
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The Outputs



The Outputs: High Value Products ... Feed

Grubs

Dried larvae, high in
protein, oils, and nutrients
that serve as an ideal feed
for poultry, aquaculture,
reptile, and wild birds.

Images: www.inseco.co.za

Protein Meal

Defatted larvae that is
dried and milled into a high
quality protein meal. It
serves as an alternative to
wild fish and soy based
protein feeds for livestock
and pets. It is highly
digestible, hypoallergenic,
antimicrobial and anti-
inflammatory

Chitin

Quality oil extracted and
purified during the protein
meal preparation. It is an
alternatives to less
sustainable price volatile
oils from wild fish, coconut
and palm oil.

Eggs supplied to BSF
producers to boost genetic
diversity, or for aquaculture
farms, access to reliable
and affordable forms of live
feed for your hatchlings is
often unavailable. Eggs are
also an alternative source
of feed for fish fry.

Larvae exoskeleton that has
a wide array of applications
from pharmaceuticals and
cosmetics to animal feed and
human food. Chitin boosts
healthy gut bacteria and
suppresses inflammation



The Outputs: High Value Products ... More than just feed

Antimicrobial
Peptides

AMPs are key components of
the insect immune system,
and prevent harmful
pathogens (viruses, bacteria,
fungi, and parasites) from
infecting a host. Some
propose the use of AMPs as
an alternative to antibiotics.

Images: www.inseco.co.za

Chitin

Larvae exoskeleton that has
a wide array of applications
from pharmaceuticals and
cosmetics to animal feed and
human food. Chitin boosts
healthy gut bacteria and
suppresses inflammation

Lauric acid

80R0 3.3

Lauric acid is the major
component of BSF lipid
fraction. It is a medium
chain fatty acid commonly
sourced from coconut and
palm oils. It has shown to
have of antimicrobial
properties and has been
proposed as an
alternative to antibiotics.

Healthy Livestock
and
Healthy Pets



The Outputs: High Value Products ... Feed and future food

IR =Ny

Pets Aquaculture Livestock

=] - o

Humans Pharmaceuticals



The Outputs: High Value Products ... protein impact comparison

ENVIRONMENTAL IMPACT

SOYBEAN MEAL

FISHMEAL

State indicators (i.e. changes to the state of nature)

INSECT MEAL

Land use change

High conversion risk

Mo impact

Mo land use change at scale

Soil condition

Intensive agriculture

Mo impact

MNo impact

Relatively low emissions

Climate impact Conversion from shipping Operation of facility
_— - Operation of facility and
Water removed Ifirrigated Low impact substrate moisture adaptation
Nitrogen IfNF'lf._appIIed_ to soy or to No impact Nitrogen accumulation in
crops in rotation frass
Biodiversit Conversion and intensive Reduced fish stocks, by- Low ecological impact
IOCIvErsIity agriculture catch g P
: Pesticide use and
Pollution eutrophication Effluent discharge Limited evidence
Waste Limited evidence Limited evidence ol e

have uses

Pressure indicators

(i.e. environmental footpr

int assessments)

Land use footprint

Large area required

Small area used

Small area used

Carbor Direct

Cultivation and shipping

Fishing vessels

Heating requirement

footprint Indirect

Land use change

Low indirect footprint

Substrate dependent

Water footprint

High water use

Limited evidence

Low water use




The Outputs: High Value Products ... Its all about the Soil

Dried larvae, high in
protein, oils, and nutrients
that serve as an ideal feed
for poultry, aquaculture,
reptile, and wild birds.

Images: www.inseco.co.za

Protein Meal

Defatted larvae that is
dried and milled into a high
quality protein meal. It
serves as an alternative to
wild fish and soy based
protein feeds for livestock
and pets. It is highly
digestible, hypoallergenic,
antimicrobial and anti-
inflammatory

Chitin

Quality oil extracted and
purified during the protein
meal preparation. It is an
alternatives to less
sustainable price volatile
oils from wild fish, coconut
and palm oil.

Eggs supplied to BSF
producers to boost genetic
diversity, or for aquaculture
farms, access to reliable
and affordable forms of live
feed for your hatchlings is
often unavailable. Eggs are
also an alternative source
of feed for fish fry.

Larvae exoskeleton that has
a wide array of applications
from pharmaceuticals and

cosmetics to animal feed and

human food. Chitin boosts
healthy gut bacteria and
suppresses inflammation

An organic fertiliser / bio-
stimulant consisting of a
mix of excreta, insect
exoskeletons, and food
residues. It is highin
nitrogen and is an ideal
replacement to fossil fuel
based chemical fertilisers.



The Outputs: High Value Products ... Its all about the Soill

An organic fertiliser / bio-
stimulant consisting of a
mix of excreta, insect
exoskeletons, and food
residues. It is high in
nitrogen and is an ideal
replacement to fossil fuel

based chemical fertilisers.

Images: www.inseco.co.za

Improves Soil Health and Resilience

- Rich microbial diversity

- Low pathogen count

Enhances Growth

- Improves overall plant growth

- Contains growth promoting compounds
- Source of plant nutrients (NPK)

Boosts Natural Defences

- Affects soil biology and plant growth

- Fungi, insects, nematodes, bacteria viruses
- Wounding healing

Increase Water Holding Capacity
- Direct and indirect means

- High Carbon content

- Increased microbial activity

Suitable for all soil types

Slow release of organic NPK

- Diverse micronutrient profile

- Good Cation Exchange Capacity
- Reduce risk of salinity

Mitigate erosion damage

Carbon Credits

- High organic (carbon) matter

- Farmers claim carbon sequestration
- see Climate Neutral Group



https://climateneutralgroup.co.za/agricarbon/

'he Outputs: High Value Products ... Its all about the Soill

Wl Managemeni B4 (2009) 173-181
Conters lists available a1 Sciencelinect
Waste Management

journal homepage: www.elsevier.comilocate wasman

Black Soldier Fly biowaste treatment — Assessment of global warming m |
potential =

Adeline Mertenat *, Stefan Dicner, Christian Zurbriigg

Exrwar: Neven hederd st of A e and Ty, Uepainorn of songaton, Wl ond kel Wises for Ueveioprent (amd), Sheskondur s 105
B3 Dubendon, Swatacrhod.

ARTICLE INFO ABSTRACT

Aetacie hntory: Cithes ol low and MiddIe-income oountnies e sevire challenges in Mmanaging U inceesing amoun of
Bocewed 17 july 3918 waaste producal, espocially the onganic faction. Elick Soldier Fly (BSF) biowasie peatment is an anac-
ewtual & Mswrnibar 2318 T Ineamenl ption 4 it offers a sohution for waste managemenl while il providing a prooen source
Aaxwpiral 25 Memembes HITE b0 help dlesiate the ricing global demand for animal feed Howeer, to-dae very linle information is

focailabir b 5 Deremnher 201K available on how this technolegy pedomms with regard 1o diren greeshouse gas [CHC) emissions amd

global warming pesential [CWFL
Thiis et prescils & stidy the 1565 & life oy assessment [LOA) approsch 1o assess the GWP of a BSF

Krperndc
Mzrcipal sl vl weashe pelmnl Gacility in e case of Madeiiesia and oompanes il with Fepoctive valies [ an open wind-

m:nm o composting Facility. Dirca CHy and B0 samples were cxraced from BSF oeanment units and ana- - - -
e e e e e 47x Global Warming Potential compared to composting
Life cypcle sveeumes Froim Eapesting, Reganding the avirall GWP, th LA shivws that Compasting has doibile the GWE of BSF
Hermets e erearment Taciling hased e the functional unit of | von of biowaste [wen weight ] The main CWF contri-
Dristen from & BSF Lacility are Brom: (1) residue posi-composting (B3] and (2] sooridity mesds and
sarirge: [idp 1o 55X Fishincal production substititie by BSF lavae meal can iodise sighilicantly the
WP {up to HHE]. Eased on this suudy, we conclude thar BEF biowzse reament offers an cnvironmen-
tally redevam ahernative with very bow direa GHG emissiens and poentially high CWP reduction.
Further fesearch should improve residie post-Ieabme
3201 & The Auittecars. Prubiliched by Elscvier L This b5 0 ofeds s cess antiche under e OOBY liceres (g
ereasiveoommons.orglicenses /iy JA07L
1. Intreduction gas [LHGL Methane from landfills and wasiewater account for
a-m af all ghobal waste sector emissians, ar about 1342 of the ghobal
Cities of low ard muiddle income ies face methane (Bogmer et al, 2008) This is

challenges. with providing adequate sclid waste mansgement  especially relevant as one of Ehe main characteristics of municipal
[swu]mmmp.m ha.lthzndmlrl ion to the  salid low and middle. income setngs is its high

Hesides rapad growth, Fraction of arganic waste, abso called biowaste, comprising food and
Inrwr:dslulldhmunm mthlhhaldhtm;ﬁnamal kitchen waste (e from houscholds, restauranes, botels, schools,
haspitals], market waste, yard and park waste, and residues from
bedm'r.l] infrastructure exacerhate the challenge [Coermen et al, food and wood processing indusities [Hoomweg and Bhada-Tata,
2013 Scheinberg et al. 2015; Wilson, 2015). 0 low and middie- 2012} im b amd mvid dbe - income settings. hinwaste reaches aroumd
income settings, SWM systems are still characterized by bow collec. 50712 of the total waste produced, contrasting the 20408

tion rates and inadequate waste disposal: collection mtes range
berween 30 and 80% and of the collected waste often well less than
5irg is disposed of in comtrodied disposal sive. amd urcontralled dis
pasal 5 shll quite comman in rural areas s omany countrics
[4cheinbeng et al, 213} Unconirolled disposal may result in the
release of methane mto the envi a patent g

* dunespnding asther.
- e avdeboe meriesstsvosay b (A Mensena )

i ches o VL B LT w1 100
(EPh-US IR 2K Thee Manthor, |

obiamed in high-income settings (Wilson, 2015 ] Therefore, if the
mrpnﬂlnlhwaﬁnunbedmnﬂzd by diversion and treatment
with lower ar other organsc
waste freatmsent optians) it is pocnblem redune considerabdy the
amount of methans emissions.

Under the global warming and climate change debate, address
ing the issues of bsowaste treatment, and implementing reatment
alternatives o dispesal, has ganed the nterest of national and
municipal decsion makers 25 well as researchers worldwide

el by thevier
Thi s an oy s antcieander the 0 nuwter|MW|mamuwh



https://reader.elsevier.com/reader/sd/pii/S0956053X18307293?token=AAE8C4AF4D3FCE9B12D1C9B07E0FB21DBF586B552E45EA87A9FDD93558C849E6F5E30E568B4DF25CEB4B0AF52DD87258&originRegion=eu-west-1&originCreation=20220803075127
https://reader.elsevier.com/reader/sd/pii/S0956053X18307293?token=AAE8C4AF4D3FCE9B12D1C9B07E0FB21DBF586B552E45EA87A9FDD93558C849E6F5E30E568B4DF25CEB4B0AF52DD87258&originRegion=eu-west-1&originCreation=20220803075127

The Outputs: High Value Products ... Its all about the Soill

Superfly® Trials,

Lab Analyses &
Literature
Review

Where fertilizers feed plants for
short term gains but long term
risk, frass feeds the soll for long
term productivity, helping weather
supply crisis.



https://21142178.fs1.hubspotusercontent-na1.net/hubfs/21142178/Superfly Fertiliser Trials, Lab Analysis and Literature Review v1-compressed.pdf
https://21142178.fs1.hubspotusercontent-na1.net/hubfs/21142178/Superfly Fertiliser Trials, Lab Analysis and Literature Review v1-compressed.pdf

Worth Noting



One Solution: The Humble Black Soldier Fly ... worth noting

« Hyper-localises protein production

« Urban agriculture = urban jobs

« Controlled Environmental Agriculture (indoor)

« Fast protein turnaround time (27 days - 45 days)

« Large centralised or Small decentralised

« Evolutionary far from mammals / humans = less chance of disease transfer

* More stable price than soy and wild fish sources

* Pre-biotic fibre = better gut health = healthier livestock

* Anti (bad) microbial properties = less antibiotics

* Rich in trace elements + vitamins (including B12)

 LCA shows 47x Lower GWP than composting

« Strongest business case as an organic waste solution — Largely built on sale
of products not services / gatefees



A High Level
Potential



The Potential: High Level Waste Potential for CPT

Low

Market Entry Barrier

High

Technology

Soil / Compost
Biogas

Black Soldier Fly

B Ref Number
= Min potential

Value add potential (R/tonne organics)

R75 R1980%

rR48  R726

R2028 R10770

Low

Figure 1: Opportunities prioritisation matrix

Max potential

Compost

1. CCT organics:
R23m - R596m
2. Private organics:
R6m — R165m

3. SBM organics:
R3m — R83m ;
4.CCT sludge:!
R3m - R70m

Biogas

5. CCT organics:

R1Im — R161m
6. Private organics:
R3m — R45m

7. SBM organics:
RIm - R22m

8. CCT sludge:

R2m — R26m

Market gl:owth potential

Plastic

-, 12. CCT plastics:
% R232m — R1390m

! R64m — R386m

Ewaste

14. CCT E-waste:
RS5m - R6m

15. Private E-waste:
RiIm - R2m

High

: 13. Private plastics:



Cape Town'’s
Innovation Hub



BSF Farmers: Cape Town Companies

A\

e INseco + Cape Town is epicentre of South Africa

Maltento™\

SA s a global leader in BSF production

However, EU, USA and UK are catching up quick

This is largely due to red tape reduction

Nutrisek

Bug-Powered Nutrient Recycling

We need to support progressive regulatory reform

NUTRIENT @ LOOP



BSF Farmers: Cape Town Companies

A
®

Inseco

Philippi based - Centralised

Organic waste treatment + protein production
Agri residues + industrial by-products
Commercial + hospitality food waste

Processes 40 t/d food waste

Scaling 60 t/d and then 100 t/d

Largest BSF factory in southern hemisphere
Includes industrial 100t/d de-packaging plant
Raised largest-ever seed round ($5.3m / R92m)



BSF Farmers: Cape Town Companies

: « Epping based - Centralised
INSeco * Protein + function feed production

 Innovative products — palatants (flavour enhancers)

Maltento™ . Pro_cess_es 20 t/d food waste |
* Agriresidues & spent brewers grain only

« Scaling 50 t/d and then 100 t/d
 First company to export 40ft container to EU




BSF Farmers: Cape Town Companies

Inseco

Epping based - Nursery

Neonate (baby-babies) production
Supply cheap + strong larvae to industry
Export of neonate to offshore markets
No food by-products input

Decentralised processing
Organic waste treatment
Inputs depend on client



BSF Farmers: Cape Town Companies

:  Capricorn Park - decentralised
INSeco Focus on 25t/d input modular units
Inputs are broad and client specific
Vertical automated plants

Biogas integration option

Nutrisek

Bug-Powered Nutrient Recycling



BSF Farmers: Cape Town Companies

: « Worcester based - Centralised

INseco Organic waste treatment + protein production

Agri residues + industrial + commercial by-products
Processes 20 t/d (expanding)

Transporting from Cape Town

Exporting products

NUTRIENT @ LOOP



BSF Farmers: Cape Town Companies

N * Stellenbosch based - Decentralised
Inseco  More information TBD soon

Amesect



BSF Farmers: Future Interests

@ICS

ree

R4

)
JRACIL" 2
’

AngloAmerican

Sanergy have partnered with
Anglo American to expand
operations, notably in South Africa

www.engineeringnews.co.za/article/anglo-investing-in-expansion-of-organic-waste-
upcycling-company-sanergy-2022-06-28



Center for Environmental
Sustainability through
Insect Farming

o

’____________\


https://www.insectcenter.org/about
https://www.insectcenter.org/about
https://ipiff.org/
https://ipiff.org/
https://nacia.org/
https://nacia.org/
https://www.insectproteinassoc.com/
https://www.insectproteinassoc.com/
https://affia.org/
https://affia.org/

One Solution: Many Solutions 9 ®

Farm to Fork ‘
Strategy

For a fair, healthy and
environmentally-friendly
food system



https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en
https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en
https://ipiff.org/
https://ipiff.org/

But there are Barriers
Feed Barriers



Barriers to Growth: Fertilizer and Air Emission

Fertilizer Regulations Air Emissions Licensing
= Lengthy registration process (18months) = Listed Activities - Category 10 (Animal Matter Processing)
= Onerous registration process = Environmental Impact Assessment

= Registration process is complicated



Barriers to Growth: Fertilizer and Air Emission

Triggers
Category 10
Insectarium: L, o ———————
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Fertilizer
Regulations

Meal substitution



A Resilient Food System Cannot EXist
without Black Soldier Fly Integration




Thank you

Circular Economy Lead
Sam Smout
Sam@greencape.co.za

(021) 811 0250
INTERNAT;:%

CLEANTECH

NETWORK



Key Readings:

@ GreenCape. .

R Superfly® Trials,
o - L Lab Analyses &
’ Literature
Review

Farm to Fork
Strategy

For a fair, healthy and
Development of a roadmap to scale environmentally-friendly
up insect protein production in the food system

UK for use in animal feed

an, R

Nutrient upcycling: Enmney = D
Spent brewery grain to wichemores"” ADAS
insect protein and more

Contact us

#€UGreenpeal www.bardee.com

Waste Management

Black Soldier Fly biowaste treatment - Assessment of global warming | 3
potential —

Adeline Mertenat*, Stefan Dicner, Christian Zurbriigs

Gl e provibey et

envtonment. esdes rapd wbanizasan an populaien srowik,
e Sl b reseee, sereacble 1 oo Frarca

[y ——
i o kg (e, 201} Thereor, i he

Food Waste Upcycling
Upgrading Food Waste to
Insect Protein



https://www.wwf.org.uk/sites/default/files/2021-06/the_future_of_feed_technical_report.pdf
https://www.wwf.org.uk/sites/default/files/2021-06/the_future_of_feed_technical_report.pdf
https://www.green-cape.co.za/assets/Spent-Brewery-Grain-to-Insect-Protein.pdf
https://www.green-cape.co.za/assets/Spent-Brewery-Grain-to-Insect-Protein.pdf
https://www.green-cape.co.za/assets/Inseco-Case-Study.pdf
https://www.green-cape.co.za/assets/Inseco-Case-Study.pdf
https://www.wwf.org.uk/sites/default/files/2021-06/The_future_of_feed_July_2021.pdf
https://www.wwf.org.uk/sites/default/files/2021-06/The_future_of_feed_July_2021.pdf
https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en
https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en
https://reader.elsevier.com/reader/sd/pii/S0956053X18307293?token=AAE8C4AF4D3FCE9B12D1C9B07E0FB21DBF586B552E45EA87A9FDD93558C849E6F5E30E568B4DF25CEB4B0AF52DD87258&originRegion=eu-west-1&originCreation=20220803075127
https://reader.elsevier.com/reader/sd/pii/S0956053X18307293?token=AAE8C4AF4D3FCE9B12D1C9B07E0FB21DBF586B552E45EA87A9FDD93558C849E6F5E30E568B4DF25CEB4B0AF52DD87258&originRegion=eu-west-1&originCreation=20220803075127
https://21142178.fs1.hubspotusercontent-na1.net/hubfs/21142178/Superfly Fertiliser Trials, Lab Analysis and Literature Review v1-compressed.pdf
https://21142178.fs1.hubspotusercontent-na1.net/hubfs/21142178/Superfly Fertiliser Trials, Lab Analysis and Literature Review v1-compressed.pdf

