BLACK SOLDIER FLY
AGRICULTURE

Upcycling South Africa’s organic
waste into local, climate friendly
and resilient feed for livestock,
pets, and the soil
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”==9] | 1 INTRODUCTION

The world continues to grapple with a multitude of complex challenges:
climate instability, ecosystem pressures, and escalating geopolitical tensions
andisolationism. These challengesare setto exacerbate South Africa’salready
fragile food and feed supply chains. Yet, within this landscape of uncertainty
lies the opportunity to innovate, adapt, and future-proof this fragile system.
Central to this opportunity is the adoption of circular economy principles,
which offer a pathway to resilience in the face of growing global and
local pressures.

A circular economy keeps products, components, and materials at their
highest use and/or value for as long as possible.

One innovative solution that can help unlock the potential of the circular economy is the Black
Soldier Fly (BSF). In natural ecosystems, insects play critical roles as pollinators, predators, and
prey for a wide range of organisms. Many insects, including the BSF, also serve as natural waste
processors, converting organic material into body mass and nutrient-rich excrement. In so doing,
they keep nutrients cycling indefinitely within their ecosystem.

A number of South African innovators are leveraging BSF larvae to upcycle low-value organic
waste into high-value products. These products have a wide array of applications: animal feed
and pet food, but also for crop production and healthy soils to feed the food that feeds us.

This industry brief serves as an update to the 2024 edition.” It explores the role of the BSF in

fostering a more regenerative, resilient, and competitive food system. It provides an overview
of the current state of South Africa’s BSF sector and highlights the opportunities it presents
in diverting organic waste from landfills, future-proofing animal feed supply chains, enhancing
soil health.

This industry brief is written for

o Financiers seeking investment opportunities
o Brands looking to future proof supply chains

o Regulators looking to support jobs and investment

The Industry brief discusses

o

Update to 2024 brief

o Role of BSF in future proofing

o State of South Africa’s BSF sector
o Opportunities for growth

o Enablers and barriers to growth

o0 Recommendations to overcome barriers
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2 BACKGROUND

Nearly a third (32%) of annual global edible food production
is lost or wasted. Specifically, 13% of this loss takes place at
farm and post-harvest production, whilst 19% takes place from
distribution to consumer.? South Africa fairs worse, with almost
half (+45%) of the +22.8 million tonnes of edible food never eaten
by people,® and with almost half (£49%) of the total loss and waste
taking place during the processing and manufacturing stage. This
widespread wastage is a symptom of what has become known as
a “linear economy”.

Waste is only one symptom of the linear, “take-make-dispose” economy.
Producing food requires vast array of input resources, much of which are traded
and transported on the global market; they require large swaths of land, much of
which infringes on sensitive ecosystems; and is a major driver of climate change,
both during production, in transport, and when landfilled.

The ecological, social, and economic shortfalls of such a system are well
documented,* and exposes nations, cities, and citizens, to chronic stresses and
acute shocks. These challenges are further magnified when animals are included
along the food chain. Much of this amplification can be attributed to growing /
rearing the food that feeds these animals.

This has all been to service the needs of a growing global population which
reached over 8.2 billion in 2024. The human population is estimated to make up
+34% of all mammal biomass on Earth, whereas wild animals make up only £4%,

and livestock and pets make up the vast majority (£62%). As for birds, poultry
makes up £71% of global bird mass, whilst the remaining +29% are wild.®

The disparity between the proportions of wild animals and
livestock is expected to increase - not only because the
world’s population is projected to increase to +9.7 billion by
2050 and =10.2 billion by 2100,¢ but also due to a growing
middle class, notably in Asia and to some extent Africa.

This increase in population and purchasing power will
increase the demand for animal based products and services,
notably as a source of protein, but also companionship.

Animal-based products are expected to rise year on year,
with demand for meat products alone expected to increase
by 327% in Sub-Saharan Africa by 2050.7

The global growth in companionship animals such as
cats and dogs is expected to rise,® notably in developing
countries.’

Amid these trends, it is recognised that animals, along with
theirrelated services and products, will continue to play a vital
role both globally and within South Africa’s cuisine, cultural
landscape, and livelihoods. Furthermore, the demand for
animal-based products and services is expected to remain
robust as populations expand and spending power rises.

To respond to this, it is crucial to ensure that the food
value chain, including animal production, becomes more
sustainable, with circularity serving as a guiding principle.
Thus, the global food system is faced with three major
incentives:

@ Minimise the ecological footprint of food
@ Maximising food security
@ Ensuring supply chain resilience

This is driving interest in more sustainable and novel feeds
to replaced conventional and often riskier sources (e.g.
fishmeal or soybean meal), for use in animal feed, notably
poultry, pigs, salmon and pets. This includes a wide range
of “Novel Feed Protein” sources, such as: seaweed and
microalgae, plant proteins, and microbial proteins (e.g.
bacteria, fungi, and algae).

Another novel feed source that is gaining international
attention, not only from activists but also from policymakers,
investors, and brands, is insect-based protein. Among the
long list of candidate insects, the humble black solder fly
(BSF) is leading the swarm.

aANNOYDIDVY



https://www.insectcenter.org/news/the-real-reason-for-the-insect-farming-race
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3 TH E B LAC K Table 1: Broad environmental impact comparison between soybean, wild fish, and insect protein meal
f
SOLDIER FLY e
pacts [ widrsh

State Indicators (changes to state of nature) :_E|
Land Use change High conversion risk No impact No land use change at scale g
The Black Soldier Fly (Hermetia illucens) closely resembles a L . , , >
Soil condition Intensive agriculture No impact No impact 9
wasp rather than a common housefly. The BSF has a complex ~
. . . . . i 1 1 m
life cycle which includes five major stages over 39-47 days: egg, Climate impact Conversion Re'at]'c"e'y low emissions Operation of facility o}
X X rom shipping -
larval, pre-pupal, pupal, and finally adult fly. Although believed 2
to be native to South America, BSF are widespread and virtually Water removed If irrigated Low impact sug;"tf;f:‘;:‘O‘i’:tzar:";tgaﬁon a
cosmopolitan, including in South Africa. Importantly, the BSF X
. - . . . . , If N fertilizer is applied t : . o
is not regarded as an invasive species, as it does not disrupt Nitrogen or to through crap rotation. No impact Nitrogen accumulation in frass
ecosystems or outcompete native species.
Biodiversit Conversion and intensive Reduced fish stocks Low ecological impact
Y agriculture and bycatch 9 P

BSF are not considered pests or disease vectors. This is largely because the mobile
. . . . . . Pestici . - .
adult is reclusive and generally avoids human interactions. Furthermore, the adult Pollution e:::.:rlgpeh?jaego?ﬁnd Effluent discharge Limited evidence

lacks functional mouthparts and thus, does not seek out food such as food crops or
food waste that may lead to contamination. The purpose of the adult form is solely Waste Limited evidence Limited evidence
to locate mates and lay eggs.

By-products chitin and frass
have uses and growing market

E Pressure indicators (environmental footprint assessment
= It is only in their larval stage that BSF actively seek out food. The larvae have
g evolved the ability to break down harmful bacteria and produce odours that repel Land use footprint Large area required small area used small area used
m . . .
N common pests, such as houseflies. Once the larvae have consumed sufficient ot Direct Cultivation and shipping Fishing vessels Heating requirement
< . . o r
nutrlen.ts, they enter the pupal stage, preparing to undergo metamorphosis into footprint | .o Land use change Low indirect footprint Substrate dependent
adult flies.
Water footprint High water use Limited evidence Low water use

Combining modern day innovation, BSF farmers worldwide are harnessing the

. . . . Source: adapted from WWF (2022)
voracious appetite of BSF larvae to process a wide range of organic waste streams.
The pre-pupae and their excrement (frass) are then processed into a variety of

high-value products
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. AND-THE-SOIL :

This farming can be undertaken at various scales from CAPEX intense industrial
scale centralised facilities equipped with Al and automation, to cheap labour-
intense decentralised containerised operations often acting as an onsite solution
or part of a hub-spoke model.

Overall, BSFs are not seen as pests but as a sanitary solution to organic waste
management and a sustainable source of feed and soil enhancers. BSF-based
protein meal is widely regarded as a more sustainable alternative to traditional
protein sources. Table 1 provides a comparative analysis of the environmental
impacts of soybean meal, wild-caught fishmeal, and insect-based protein.

BLACK SOLDIER FLY AGRICULTURE — UPCYCLING SOUTH'A ;
CLIMATE FRIENDLY AND RESILIENT FEED FOR LIVESTOCK, 'PETS

©




Oil
High quality oil extracted and purified during the protein meal
preparation. It serves as an alternative to less sustainable oils

_______ @ ______ _} such as wild fish, coconut and palm oil.
w o Rich source of energy
-
’%‘XX .j

PROTEIN MEAL

@ CHITIN
()ms CIRCULAR 7 -

o ECONOMY [ %@@

LINEAR ECONOMY

o

o Rich in essential fatty acids (Omega-3)

o Rich in fatty acids notably: lauric, palmitic, oleic, and
linoleic acids

o Mostly lauric acid, a medium-chain fatty acid that has
antimicrobial and anti-inflammatory properties
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Frass

A soil ameliorant / bio-stimulant consisting of excreta, insect
exoskeletons, and food residues. Serves as an alternative
to fossil fuel-based chemical fertilisers, but also has various

function benefits that foster healthy soils.

o Can be rich in NPK

o Good cation exchange capacity means slow release

organic fertiliser

o Rich in microbial diversity, and low pathogen count

Grubs
, , ) o . O Bio-stimulant that promotes growth
Dried or frozen pre-pupae, that combine the benefits of protein, lipids, and chitin. Grubs can P S
serve as an appropriate feed or feed ingredient for monogastric animals. O Boosts natural defences against problematic pests

. o High carbon content increases water holding capacity
Protein Meal

High carb trati
Defatted pre-pupae that is dried and milled into a balanced meal. The amino acid profile means © Tigh carbon sequestration

that the meal can serve as a protein alternative to wild fish and soybean- based protein sources o Slow release

for feed or feed i dient f tric animals.
or Teed or ree mgre lent tor monogas riIc animals o Co—applied With syntheticfertilisers

o Contains all essential amino acids required for animal nutrition
Niche

In addition to mainstay products, a number of BSF companies

o Richinvitamins and minerals, including calcium, iron, magnesium, sodium, zinc, and potassium
o Contains 56 - 82% protein,’® and up to double soybean meal, and in excess of hi-pro soymeal . . .
have developed, are in the process of developing, niche

and fishmeal . . . .
products to differentiate their service / product from

o Highly digestible, hypoallergenic, antimicrobial and anti-inflammatory competitors and competing commodities:
o Antimicrobial peptides increase resilience against bacterial infection O Supplying eggs and neonates
o More sustainable than traditional protein sources (see Table 1) o Producing flavour enhancers / digests

o Curating probiotics for ruminants
o Developing Microbial rich biostimulants

o Producing non-crustacean-based chitin products'?
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https://greencape.co.za/wp-content/uploads/2024/01/OPP-FRASS-Report-FINAL-DIGITAL.pdf

Table 2: Major investments in global insect companies

CURRENT STATUS Funding Amount (US$ mill)
OF BSF FARMING SR SN SRR ST

$579.10
InnovaFeed BSF FRA $491.28
IN SOUTH AFRICA proti o5 NeT s227.1 o
c
Agronutris BSF FRA $108.54 ;;g
Entosystem BSF CAN $95.40 E
Beta Hatch Mealworm us $42.00 n
South Africa has a growing BSF industry, with Cape Town being Nutrition Technologies BSF SIN $34.00 =
regarded as the epicentre of innovation. However, a number of Entobel BSF SIN $33.25 g
entrepreneurs are emerging in the other provinces, notably Tebrio Mealworm SPA $32.53 o
=
Gauteng and KwaZulu-Natal. PreZero BSF us $25.37 W
Nasekomo BSF BUL $24.40 q
-
. . . BioFlyTech BSF SPA $24.10 >
In 2015, Cape Town captured global attention when AgriProtein launched Y )
s . . . . . N ) FreezeM BSF ISR $23.60 <
the world’s first industrial-scale insect rearing and processing facility. Following . >
its cl in 2021 | os h d i th : Better Origin BSF UK $22.20 &
i re in ver mpani ve emer r are in r
s closure , several companies have emerged or are e process o Aspire Food Group Cricket Us $21.60 S
establishing operations in South Africa. Em— = N 320110 "
’ ®)
Figure 1 maps South African BSF companies that have the capacity to process at Future Fields Fruitfly CAN $18.90 =
3:1‘ least one tonne of feedstock per day. Annexure 1 offers a brief overview of these Invers Mealworm FRA $16.25 i
8 n companies. Figure 2 outlines the projected processing capacity (not actual) of the Entocycle BSF UK $16.00 B
— b companies in the short, medium, and long term. Figure 3 provides estimates of Grubbly Farms BSF us $12.80 Q
9 - the potential production of meal, oil, and frass. NextProtein BSF FRA $12.54
£> EnviroFlight BSF us $12.20
E § The BSF sector has gained significant interest from investors over the last decade. Farmlnsect BSF GER $11.41
<§( o However, 202.4 proved Fo be a .mlxed year for major local and |nternat|o.nal BSF Hargol FoodTech Grasshopper Us $7.10
) 8‘ companies, highlighted in Section 7. Scaling the industry presents considerable Chapul Farms BSF Us $6.40
Z = hurdles, with many companies struggling to achieve key milestones and to de-risk Petgood BSF SWE $6.04
Z(-) L BSF technology, leading to increased investor caution. The high capital expenditure Beta Bugs BSF UK $5.80
o . . . . .
e} % and lengthy cycles inherent in agriculture contrast sharply with competing Tebrito Mealworm SWE $5.43
52 < fast-paced, fail-fast tech sector, complicating efforts to secure funding for FlyFarm BSF HK $5.40
;—i L large-scale projects. Inseco BSF SA $5.30
L<L o . . - . . . . Divaks Mealworm LT $5.04
> Despite the challenges, growth is anticipated in the coming years, particularly in
S . . . . . Bardee BSF AUS $5.00
58 China, the US and Europe. These regions have experienced substantial public Flvbo Bor UK 54 60
8 % and private investment aimed at bolstering local production to ensure agricultural Y
i . . . . Maltento BSF SA $4.10
o= input diversity and independence. Prot Bor SN $4.00
£ rotenga .
3 . . . .
O % While growth in the South Africa sector has been slow, some major announcements HexaFly BSF IRE $4.00
Q E are expected in the next year that should elevate South Africa’s reputation in the ARC Ento Tech BSF AUS $4.00
:I) ﬁ BSF sector. Oberland Agriscience BSF CAN $3.70
g LI_L ) ) ) ) . Loopworm Silkworm IND $3.50
5 z Table 2 lists msect—basec'nl companies who have raised more‘than $’1 million to FlyFeed BSE == $3.00
3 g df'at.e. In to.ta.l, 49 companies frme across the globe have coIIcT:'ctlver raised over.$2 Entomo Farms Cricket CAN $2.74
% ] billion. Thls |ncludes.South Afrlca s own Maltento, BSF Breeding and Inseco (which Proteine Resources Mealworm POL $2.50
2 % closed in 2024, as discussed in Section 7). Feedect Mealworm SpA $2.49
> < Chanzi BSF TAN $2.30
: 2 Good Grub BSF NZ $2.02
w E BSF Breeding BSF SA $2.00
g o Viridian BSF AUS $1.57
= Inseact BSF SIN $1.30
5 <§( RegenOrganics BSF KEN $1.20
é 8 Insectta BSF SIN $1.04

Source: Industry Engagements and Crunchbase (2024)
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Figure 1: Stakeholder map of BSF related companies

Source: Industry Engagements
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Figure 2: Summary of current and potential processing capacity of BSF companies in

South Africa

Source: Industry engagements
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Figure 3: Conservative product production projection based on current and planned input

Source: Industry engagements
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THE OPPORTUNITY

The era of globalisation is in decline, and we are now entering a
decade marked by polycrisis.® Such a decade is expected to see a
number of stresses and crisis, notably related to the environment
and geopolitical strife. This should lead to supply constraints and
price volatility for various goods and services, most notably food
and animal feed, but also fertilisers.

These conditions provide an opportunity for innovation and future proofing. Future
proofing is a feature of a circular economy, and nowhere is this better exemplified
than through BSF-based solutions.

The global BSF market was valued at $0.27 billions in 2023 and is projected to
grow from $0.35 billion in 2024 to $3.96 billion by 2023 at a CAGR of 31%.™

This growth is attributed to: rising global meat demand; growth of aquaculture;
rising soymeal and fishmeal prices; government support; and recently a focus on
resource security and independence.

Global leaders are sending strong signals to the market regarding their growing
interest in BSF-based solutions. Prominent industry players such as Tyson Foods,
Nestle Purina, Mars Petcare, and Hills are leading the charge, showcasing
confidence in the innovative approaches. Additionally, governments, particularly
the European Union (EU), the United States (US), and the United Kingdom (UK),
are laying the strategic groundwork to drive increased demand for sustainable
agricultural inputs. This dual push from both private and public sectors
underscores a clear shift toward more sustainable practices in the global food and
agriculture industries.

Companies investigating the export of insect-based products to more profitable
shores must adhere to the respective regulations of those markets. It is suggested
that such companies engage with the respective regional associations listed in
Annexure 1.

Figure 4 provides a very broad range of the potential value of to be unlocked
through BSF treatment of organic waste streams at various stages of the supply
chain. Table 4 summarises the various drivers and enables, as well as the risk and
barriers for each opportunity for integrating BSF into a more circular food system.
The broad opportunities are then discussed further.

5500
Total 5022
5000 R21 - R105 Bill
Potential Value

__ 4500 Extraction
5
S~
2 4000
c
c
[o]
£ 3500
.E
[0} 3000
]
(2]
g
2 2500
c
@
% 2000
K]
3
3 1500
L

1 000

500
0-

Primary Post-harvest Production Retail Household
production Storage Manufacture Wholesale Consumers
Processing Distribution

Potential value extraction

e R1.8 - R8.8 R4.0 - R20.2 R10.2 - R51.1 R1.2 -R5.9 R3.8 = R19.1
(Rands Billions)

Commodity (1000’s tonnes)

Cereals 103 589 3494 122 864
Fruit & vegetables 336 621 381 132 463
Milk 27 323 783 54 215
Meat 216 175 0 223 296
Roots & tubers 182 160 133 31 20
Oilseed & pulses 3 116 111 1 12
Fish & seafood 3 2 120 17 5

General feedstock considerations

Location Rural Urban/peri-urban Urban Urban Urban
Number of sources Very few Very few Few Dependant Many
Feedstock type Agricultural A?nrécﬁslizjl/ Clgdmuns]teriracli/al Commercial igi@:ﬁgﬁﬁ/
Contamination levels Low Low Low-Med Med-High High
Quality control High High High Med Low
Feedstock supply Seasonal Seasonal Consistent Consistent Consistent
Homogeneity High High High Med Low
Disposal burden Low Med High High Med-Low
Contract type SLA SLA SLA SLA Tender

Figure 4: A summary of the BSF opportunity across the average (2014-2018) annual food loss

and waste chain in South Africa
Source: Adapted from CSIR (2021)°, and industry engagements
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https://www.tysonfoods.com/news/news-releases/2023/10/tyson-foods-announces-partnership-protix-more-sustainable-protein
https://www.nestle.com/media/news/purina-launches-pet-food-plant-insect-proteins
https://www.lovebugpetfood.com/
https://www.hillspet.com/dog-food/sd-canine-adult-sensitive-stomach-and-skin-pollock-meal-insect-dry#:~:text=for%20your%20review.-,Hill's%20Science%20Diet%20Adult%20Sensitive%20Stomach%20%26%20Skin%20Pollock%20Meal%20%26%20Insect,Origin%20and%20is%20Non%2DGMO.
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Table 4: Summary of opportunities for Cape Town based BSF activities

Livestock feed
ingredients: use the
protein and lipid profile
of BSF larvae to reduce
the dependency on
riskier and destructive
ingredient sources

for the preparation

of livestock feed. The
opportunity could be fast
tracked if BSF products
are included as a partial
inclusion into feed to
leverage the functional
benefits.

Soil amendment:

use nutrient profile
and soil amendment
characteristics of BSF
larvae frass / excrement
to supply farmers and
limit dependency

on riskier and costly
synthetic fertilizer
imports

Pet food ingredients:
use the protein and oil
profile, as well as the
functional benefits

of BSF to produce
healthier, less destructive
ingredient sources as for
the preparation of

pet food.

Soil amendment:

use nutrient profile

and soil amendment
characteristics of BSF
larvae frass/excrement to
supply farmers and limit
dependency on riskier
and costly synthetic
fertilizer imports

I ST SRR

Short

Medium-Long

Short-Medium

Short-Medium

Rising costs of
managing waste

Limited long term
landfill lifespan /
airspace

Climate mitigation
requirements

Demand for waste jobs

Growing demand for
BSF products

Rising demand for
animal based products

Rising cost of traditional
food ingredients

Price volatility

of tradition food
ingredients

Demand for less risky
protein and oil sources
Demand for sustainable
supply chains

Increasing demand for
pets

Rising cost of traditional
food ingredients

Demand for sustainable
supply chains

Demand for healthy
functional food

Growing acceptance of
premium food

Price volatility of
synthetic fertilizers

Demand for
regenerative agriculture

Demand for water
smart agriculture

Consumer demand for
organic food products

Supply chain availability

Provincial organic waste
landfill ban (2027)
National landfill
diversion targets
Progressive treatment
norms and standards
Increased green / carbon
financing appetite
Private sector landfill
diversion commitments

Draft Feeds and Pet
Food Bill

Strong animal feed
industry representative
Effective export support
via WESGRO

Demand from
progressive economies

Low labour costs than
developed economies

Draft Feeds and Pet
Food Bill

Strong pet food industry
representative

Demand from
progressive economies
Low labour costs than
developed economies

Major global brands
acceptance

Increased green / carbon
financing appetite
Draft Fertilizer Bill

Diverse numbers
of composters to
collaborate

Carbon credit potential
for offtake farmers
Growing demand for
regenerative agriculture

Low cost of landfilling
(until 2027)

Low separation at source
rates

Sensitive / strict off-take
markets

Competition with illegal
pig feed

Limit understanding by
waste experts

Lengthy (over a year) feed
registration process
Non-standardised BSF
industry standards
Limited access to clean
traceable substrates
Atmospheric emissions
licence if drying larvae
More expensive than
traditional ingredients

Competition low quality
suppliers

Lengthy (over a year) feed
registration
Non-standardised BSF
standards

Limited access to clean
traceable substrates
Atmospheric emissions
licence if drying larvae
Premium markets invest in
local suppliers

Lengthy (over a year)
fertilizer registration

Onerous registration of
special label claims
Information asymmetry of
frass benefits

Carbon credit
accreditation is costly
& onerous

Risks and Barriers

Electricity security &
costly backup

Difficult to scale to meet
mass demand

Lack of local mass insect
rearing skills

High capex requirements
High lending rates &
dependency on Venture
Capital funding and
equity loss

Broad investor sentiment
is low

Wide spectrum of waste streams

Faster turnaround than composting
or biogas

Can integrate composting and
biogas

Lower global warming potential
than composting

Less land needed to treat than
composting and biogas

On site or within urban and indoors

The functional properties of BSF
ingredients offset costs

Using local organic waste instead
ensures a stable price

Hyper localised feed ingredient
production

Short protein turnaround

(10-52 days)

Insects are included in the EU Farm
to Fork strategy

EU Vision for Agriculture and Food
focus on protein security

The functional benefits associated
with insect ingredients ensures
pet food is where, this is largely
because pet owners are more
likely to feed quality food to
ensure healthy pets and are more
conscious about their household
sustainability

BSF based protein ensures
palatability of pet food

The three largest pet food
manufactures have integrated
BSF ingredients into some of the
products.

BSF experts believe frass is a future
premium product

Wiater holding capacity ensures
drought mitigation

Frass can be integrated in
composting and biogas,

Certain frass can be fed to livestock,
including ruminants.

EU Vision for Agriculture and Food
focus on biostimulants
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— Waste management opportunity

Organic waste diversion from landfill is a key priority for
national, provincial, and local governments, and a significant
focus for South Africa’s food and beverage companies
aiming to enhance competitiveness and meet shareholder
commitments. The use of BSF larvae as a treatment solution
for organic waste represents a promising short-to-medium
term opportunity, particularly for regions like the Western
Cape and its metropolitan areas.

BSF larvae are hardy and have evolved to compete in highly
hostile environments. This makes BSF larvae an attractive
treatment solution to a wide range of organic waste streams
from agricultural residues and food waste to human faeces
and biogas digestate. Their ability to process diverse waste
types while reducing pathogen levels positions them as
a versatile and effective alternative to traditional waste
disposal methods.

The business case of BSF is largely reliant on the sale of high
value products. This allows BSF solutions to strongly compete
with other organics waste disposal solutions that often rely
too heavily on tipping fees, and range from landfilling to
composting and biogas. In some cases, organic waste is
purchased. This is dependent on quality and quantity.

It is estimated that £10.3 million tonnes of food is lost
or wasted along the food value chain. As illustrated by
Figure 4, almost two thirds of loss and waste takes place at
points along the value chain largely associated with the urban
landscape, including processing and manufacturing; retail,
wholesale and distribution; household and consumption.

Almost half of the loss and waste takes place at the production
stage: a stage associated with large volumes, homogenous,
consistent, and clean waste streams. It is also at this stage
that waste management is a disposal liability. As such the
organic waste treatment opportunity should be targeted at
urban areas, notably metropolitan areas (Figure 5).

This is for a number of reasons, most notably: the rising
cost of landfilling, landfill restrictions for organic waste, and
a number of private sector voluntary commitments. These
needs and drivers illustrates the short-to-medium term
opportunity to provide organic waste generating businesses
with a cheaper alternative to landfill.

Rising cost of landfilling: The cost of landfilling waste
continues to increase year-on-year. This translates to
increased overheads for companies that rely on landfilling
of waste.

While some municipalities apply a simple CPl increase, other municipalities cost landfilling more
effectively and exhibit greater than inflation increases. This further incentivises companies to
divert waste from landfill.

As illustrated by Figure 5, the City of Cape Town (CCT) has the highest municipal landfill gate
fees, significantly higher than that of the other seven metropolitan areas.

Organic waste landfill restrictions: The National Waste Management Strategy,' sets
a number of strategic landfill diversion targets for municipalities. In order to meet the
targets, organic waste has been identified as a priority stream. This should translate
to the various provinces and municipalities implement initiative to restrict landfilling
of waste.

Already, the Western Cape’s Department of Environment Affairs, and Development Planning
(DEADP) have implemented an organic waste diversion plan that requires all landfills within the
Western Cape province to no longer allow accept organic waste as of 31 December 2027."

Private sector commitments: A number of South Africa’s major brands have committed to food
loss and waste targets. The South African Food Loss and Waste Initiative (SAFLWI)'® is a public
voluntary agreement that commits its core signatories to halving food loss and waste by 2030.
The SAFLWI has secured over 70 core signatories to date, and includes major South African
brands.

Some companies have not committed to external targets, but have instead have committed to
internal shareholder driven landfill diversion targets. This information is often illustrated in broad

integrated reports, or more detailed sustainability reports.
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BSF larvae as a protein as a livestock feed ingredient is a medium-to-long term opportunity,
but could be a short-to-medium term opportunity if used as a partial substitute to leverage
the indirect benefits: supply chain risks, environmental, and functional benefits that have been
shown to decrease mortality, inflammation, and improved gut health and growth performance.

Insects make up natural diets for many birds, reptiles, fish, and mammals. Animals require
a balanced diet of macro- and micro-nutrients to not only grow, but to thrive. Of particular
importance are proteins, notably, amino acids, the building blocks of life.

Protein requirements vary among animal species. Fish, poultry, and monogastric mammals,
notably pigs, cats and dogs, require higher dietary protein relative to ruminant species, who
gain much of their amino acids from microbial activity in the rumen (stomach compartment) and
from feed proteins that escape ruminal degradation.

The protein profiles, notably the essential amino acids of BSF larvae, have shown to be more
than an adequate replacement to that of traditional protein sources such as, soybean and wild
fish. Insect protein-based ingredients can be used as a substitute for soybean- or fish-based
protein meals.

In 2023, £11.9 million tonnes of feed was produced in South Africa (Figure 6).” Just over one
million tonnes was soybean meal used for protein, of which nearly a third (+0.28 million tonnes)
of this was imported. A further £8 850 tonnes of fish meal sourced from wil stocks was used.

The fatty acid profile of the BSF larvae makes BSF-based oil an ideal ingredient for animal feed,
notably birds, pigs, and fish. Figure 7 breaks down the feed produced for selected livestock that
are relevant to the BSF sector.

However, BSF oil should not be compared to other oils used in livestock feed, but rather as a
novel, sustainable and functional feed?' ingredient for animal nutrition.

The diversification and localisation of protein sources for livestock feed is key to not only ensuring
local food security, but also as an attractive export to premium paying markets. This is for a

number of reasons, most notably:

Supply risk: Supply risk: South Africa is reliant on soybean-
based imports for feed, but also heavily reliant on inputs
(fertilisers, fuel, pesticides) needed to grow the local sources.

This creates a supply risk during times of supply chain
challenges, as have been experienced over the last several
years, and are likely to continue in the near future.

Of the +221.5 million tonnes of vegetable oil consumed
globally in 2023/24, £88% consists of just four sources: palm
oil (34%), soybean oil (28%), rapeseed (canola) oil (16%),
and sunflower oil (10%).2 This increases the vulnerability
of feed production to the impacts of climate change and
specific diseases.

In 2023/24, plant-based oil production was also concentrated
in a handful of countries: +82% of palm oil is produced in just
Indonesia and Malaysia; £77% of soybean oil is produced in just
four countries: China, US, Brazil, and Argentina. Ukraine and
Russia account for +61% of global sunflower oil production.
While South Africa produces some plant oils, it is still reliant
on imports and is vulnerable to the sways of a global market.

Price volatility: Even though South Africa grows soya, its
growers are competing on the global market, and thus, during
times of supply chain challenges farmers are likely to sell to
higher paying markets. This is reflected by commodity prices
(Figure 8 - Figure 9).

Lower impacts: Many brands are under pressure to reduce
the impact of their goods on the environment. Considering
Table 1, BSF protein is considered more sustainable than
soybean and wild fish caught sources.?®

However, the price of BSF protein compared to soybean and
wild caught fish sources is higher (Figure 8). At least until the
industry matures or the risks of traditional protein are realised.
This price is a limiting factor for its uptake in the mass rearing
of livestock where small incremental input costs have profound
impacts on the profitability when scaled.
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— Pet Food Ingredient

The short-to-medium term opportunity is to supply the
local and international pet food markets with a sustainable
and functional feed ingredient as a replacement or partial
replacement to conventional protein sources.

It is estimated that South Africa is home to a total of +18.6
million cats and dogs in 2023.% As illustrated by Figure 10,
=11.7 million dogs and £3.5 million cats we housed in either
homes or shelters. These pets require some form of pet food.

The global pet food industry is expected to generate
+$158.42 billion in revenue for 2025. This is expected to
grow annually at 5.79% CAGR by 2030.% The US dominates
the market making up *$62 billion (39%) in revenue, whilst
Europe equates to around $27.22 billion (17%). South Africa
sits at $0.6 billion (0.4%), but is expected to grow 12.2%
CAGR by 2030.

Insect-based products are becoming a key focus in local
and international pet food markets. This trend is poised
for significant growth in the coming years as insect-based
ingredients gain further traction for their sustainability,
nutritional, and functional benefits. Local brands like Aiko,
Bob Martin, Montego, and Nala, have already integrated
insect-based ingredients into their products. The demand
is also growing considerably in foreign markets too, notably
Europe, but also North America, and Asia.? It is not only
niche brands, but the three largest pet food brands Nestle
Purina, Mars Petcare, and Hills have also integrated BSF
ingredients into their pet food products.

While the drivers mentioned under livestock feed are
important and relevant, there are more significant factors
driving the uptake of insect-based ingredients in pet food,
notably:

Functionality: Pet owners, and by extension pet food
manufactures, want their pets to not only grow, but to
thrive.?” To achieve this, pet food brands are developing
product lines that rely on premium ingredients that prioritise
superior nutrition and well-being. This is a major driver in the
rising cost of pet food.

Noting the functional benefits highlighted in Section 3, BSF-
based ingredients are not only an important protein source,
but have also shown to have a number of key beneficial
properties that facility healthy, thriving pets: BSF meal is
highly digestible, hypoallergenic, anti-inflammatory, and
supports healthy gut microbiome.

Palatability: The flavour of food is a major consideration for pet food manufacturers. Whilst
‘palatants’ are added to petfood to increase desirability, the source of protein is a key consideration
too. BSF meal has shown to have comparable, and in some cases superior, palatability rating to
other protein sources, including plant-based ingredients.

Lower impact: As highlighted by Table 1, insect-based proteins have lower impacts across
sustainability metrics compared to traditional protein sources such as soy and wild fish. This
includes land use, soil condition, water use, nitrogen, biodiversity loss, pollution, and notably
climate mitigation.

Pet food manufacturers are under mounting pressure from customers and shareholders to
develop and manufacturer sustainable pet food products. Pet owners are often willing to pay a
premium price for pet foods that are not only good for pets, but the planet too?. This trend is
expected to grow.
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https://aikoplanet.com/
https://www.linkedin.com/posts/bob-martin-southern-africa_maltento-partners-with-bob-martin-to-source-activity-7001097158368063488-_kA4/?utm_source=share&utm_medium=member_desktop
https://www.montego.co.za/?gad_source=1&gbraid=0AAAAACoifxW9HGPnv5rUKDvuYbgt96EIZ&gclid=Cj0KCQjw_JzABhC2ARIsAPe3ynqgthbtAK3O6IM3dgA1TalYE6Y05TbGWb3pmxJoJJEu8r8hYvzNR1IaAkxFEALw_wcB
https://www.nalahealth.dog/za/
https://www.nestle.com/media/news/purina-launches-pet-food-plant-insect-proteins
https://www.nestle.com/media/news/purina-launches-pet-food-plant-insect-proteins
https://www.lovebugpetfood.com/
https://www.hillspet.com/dog-food/sd-canine-adult-sensitive-stomach-and-skin-pollock-meal-insect-dry#:~:text=for%20your%20review.-,Hill's%20Science%20Diet%20Adult%20Sensitive%20Stomach%20%26%20Skin%20Pollock%20Meal%20%26%20Insect,Origin%20and%20is%20Non%2DGMO.

— Soil securit
% L/ South Africa imported +2.23 million tonnes of fertiliser in 2020 at a cost of +R8.4 billion. In 2022,

South Africa spent R24.8 billion on +2.23 million tonnes. This translates to a tripling in price over
just two years. However, in 2023, £R15.1 billion®' was spent on £2.17 million tonnes. This further
illustrate the price volatility of South Africa’s fertiliser supply.

&

The short- and medium-term opportunity lies in providing
local farmers, particularly those exporting to countries
with high organic standards, with a complete or partial

_|

replacement for synthetic fertilisers.?® Demand for organic: the demand for organic produce is on the rise, especially in South Africa’s m

. , major export markets, such as the US, and the EU. Local suppliers are under pressure to develop o

Plants need nutrients to grow and thrive. In natural ecosystems, . . o . . 3

_ _ sustainable products and as such, are seeking regenerative inputs to replace synthetic fertilisers. o)

nutrients are supplied through complex exchanges between 3

various organisms from fungus, bacteria, as well as insects, For the EU, a major trade partner of South Africa, this demand for sustainable and organic g

and their frass. BSF frass has been shown to support plant produce is driven through the Farm to Fork Strategy® and the recently published Vision for 3
growth but also support and enhance soils in the long term. Agriculture and Food.*

Soils used for agriculture become depleted in these nutrients
and therefore need to be fertilised. The three most important
nutrients, provided by fertilisers include: nitrogen (N),
phosphorus (P) and potassium (K).

R900

R795
R800 . Inc. 15% Vat

R700 R656
. Excl. 15% Vat
R600

Fertiliser production is highly concentrated. In 2023, +75%
of potassium production took place in just four countries:

Canada, Russia, Belarus, and China. Similarly, =£72% of
phosphate production took place in four countries: China,
Morocco, US, and Russia. Nitrogen was less concentrated,

R500
R400

with £57% being produced in four countries: China, India, R300

Russia, and US. R200

Landfill gate / tipping fee (R/tonne)

In 2023, South Africa consumed #2.3 million tonnes of
physical fertiliser products, of which £0.9 million tonnes was 0|
NPK,? Figure 11, shows *82% of South Africa’s fertiliser
is used to grow just five commodities: maize, sugarcane,

City of
Cape Town
City of
Ekurhuleni
City of
City of
Tshwane

Johannesburg
Nelson

eThekwini
Mangaung
Mandela Bay

Buffalo City

vegetables, wheat, and soybean.

Therefore, there is a need to localise and diversify South
Africa’s fertiliser dependency. This is driven by a number of Figure 5: Landfill gate fees for general waste only at all eight metropolitan areas (2024/25)
key reasons, notably: Source: Municipal tariff sheets (2024/25) and engagements

Supply security: The production of NPK fertilisers rely on
specific resources such as fossil fuels, phosphate rock, and
potash rock. These resources are found in just a handful Unknown

of countries making fertiliser markets highly concentrated 5 009 885 tonnes
both at the country level but also at a firm level. This makes
fertiliser highly susceptible to supply disruptions and shocks.

Soya meal (local)
747 112 tonnes
Total feed

sales

*+11.9 MT
In 2023

Soya meal (import)
279 703 tonnes

While South Africa exported +0.74 million tonnes of fertiliser
in 2023,% it imported 2.2 million tonnes. This nett import of
+1.44 million tonnes makes up 61% of the total £2.3 million

Wild fish meal
8 854 tonnes

tonnes consumed in 2023. This illustrates a major risk in the 0.1%

Other

event of supply challenges, such as geopolitical tensions. 5851 585 tonnes

Price volatility: Over the past several years, South African
farmers have faced significant challenges due to fertiliser
price volatility. Several global factors have contributed to Figure 6: Total protein feed ingredients used in South Africa®
these fluctuations, including supply chain disruptions, rising Source: AFMA (2024a) and AFMA (2024b)*

energy costs, and geopolitical events. This price volatility is

well illustrated by Figure 9 and Figure 12
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Figure 7: National feed production for 2023 by livestock type relevant to the BSF sector 16.000 5 Cat
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Source: AFMA (2024a)% and AFMA (2024b)? 9
Figure 10: Number of dogs and cats in South Africa (2023)
Source: End Pet Homelessness (2024)38
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Source: Quantec (2025)

CURRENT REGULAT
LANDSCAPE

While certain regulations apply broadly to all
developments, the following regulations are
particularly relevant to BSF operations and
encompass key areas such as waste treatment,
animal feed production, fertilisers and
biostimulants, and air quality.
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— Waste Treatment regulations

Waste is regulated primarily by the National Environmental
Management Waste Act (Act 59 of 2008). The Act provides
a list (GN921 of 2013) of activities that must undergo a
waste management licensing process if certain criteria are
triggered. These activities are deemed to have, or are likely
to have, a detrimental effect on the environment, and are
separated into three categories that have different approval
requirements, and may include undertaking an Environmental
Impact Assessment (EIA)*? or adhere to Norms and Standards.

Annexure 3 of the norms and standards for the treatment
of organic waste (GN1984 of 2022) sets requirements for
organic waste treatment facilities, including BSF.

Companies looking to integrate composting
activities must adhere to the requirement of the
norms and standards for organic waste composting
(GN5610f 2021).

Companies looking to pre-process general organic waste
must consider the norms and standards for the sorting,
shredding, grinding, crushing, screening, chipping or baling
of general waste (GN561 of 2021).

Waste activities listed in Annexure 1 of the National Waste
Information Regulations (R625 of 2012) must register and
report waste figures to the South African Waste Information
System (SAWIS), the Western Cape Integrated Pollutant
and Waste Information System (IPWIS), or Gauteng Waste
Information System (GWIS).40

Some municipalities regulate how waste is managed within
their boundaries through bylaws.*" They may have certain
requires waste management activities. Companies should
engage their local waste authorities to ensure compliance.
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https://cer.org.za/wp-content/uploads/2010/03/59-OF-2008-NATIONAL-ENVIRONMENTAL-MANAGEMENT-WASTE-ACT_2-Sep-2014-to-date.pdf
https://cer.org.za/wp-content/uploads/2009/07/NEMWA-Listed-Activities-updated-2023.pdf
https://www.dffe.gov.za/
https://cer.org.za/wp-content/uploads/2009/07/NEMWA-National-Norms-and-Standards-for-Organic-Waste-Composting-June-2021.pdf
https://www.gov.za/sites/default/files/gcis_document/201710/41175gno1093.pdf
https://cer.org.za/wp-content/uploads/2012/08/nemwa_wasteinformationregulations_g35583gon625_0.pdf
https://sawic.environment.gov.za/
https://ipwis.westerncape.gov.za/ipwis3/public;jsessionid=07CA4FCD64A58BA73EC847E50B1A30E9
https://gwis.gpg.gov.za/
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— Animal Feed regulations

South Africa’s animal feed and pet food is regulated by the Fertilizers, Farm
Feeds, Agricultural Remedies and Stock Remedies Act (Act 36 of 1947). The
act does not limit the use of insect ingredients, but rather on health and
safety parameters.

Veterinary Procure Notices*? set conditions for certain activities: VPN 31 covers
feed mills as a source of feed to farms approved for export to the European Union;
VPN 41 covers farm feed mixing establishments for export, and
VPN 43 covers pet food sterilising establishments for export.

@— Fertilizer regulations

Fertilisers, composts, and soil conditioners are regulated through the Fertilizers,
Farm Feeds, Agricultural Remedies and Stock Remedies Act (Act 36 of 1947)%
but more specifically, the Regulations Relating to Fertilizers (GN972 of 2017).
Companies seeking to label / sell fertiliser products must register each product
as either:

Group 1: fertilisers containing a total of =100g/kg NPK or combination thereof.

Group 2: fertilisers containing a total of <100g/kg NPK; or any combination thereof;
or any other recognised plant nutrient(s) in acceptable amounts as indicated.

Group 3: a fertiliser containing natural or synthetic substance(s) or organisms(s)
that improve(s) or maintain(s) the physical, chemical or biological condition of the
soil.

— Insect Drying regulations

Facilities that render, cook, dry, dehydrate, digest, evaporate, or concentrate
protein more than one tonne a day of animal matter not intended for human
consumption, triggers Category 10 of listed activities in terms of Section 21 of
the NEMAQA (Act 39 of 2004).** This requires activities to apply for atmospheric
emissions licenses through municipal air quality departments.

RECENT

DEVELOPMENTS

This section highlights key insights, news, and
developments that over the course of the past
year to assist BSF stakeholders and investors
in making informed decisions.

Industry difficulties:

The insect farming sector is still in its early stages of
development. Concerns have been raised about the
viability of producing insects in Western countries, where
high production costs pose significant challenges. These
concerns were recently highlighted by the struggles
of two major industry players. The French mealworm
farming company Ynsect has formally requested to enter
administration,* while the French BSF company Agronutris
has been placed under financial protection.* Additionally,
the Canadian based cricket company Aspire Food Group
has scaled back both staff and production at its facility in
London, Ontario.*” These developments underscore the
difficulties faced by the sector and will only add to investor
caution.

Inseco closes facility:

In 2022, Inseco acquired AgriProtein’s assets, becoming
South Africa’s largest BSF facility with a processing
capacity of 100 tonnes per day. However, it faced a
number of challenges, notably the impact of load
shedding®® mitigation on an energy intensive plant,
which hindered its ability to meet investor expectations.
By late 2024, Inseco could no longer sustain the rising
costs, leading to the decision to cease operations. While
various technologies were sold off, the facility itself
- a first-generation plant - failed to attract other BSF
companies.

PFISA's first insect member:

The Pet Food Industry Association of Southern Africa
(PFISA) represents the interests of the pet food industry in
Southern Africa, serving as a collective voice for 80% of the
pet food market in South Africa. In a significant milestone

SININOT3IAIA LNIDOFY


https://www.ynsect.com/
https://www.agronutris.com/en/
https://aspirefg.com/
https://www.pfisa.co.za/
https://www.dffe.gov.za/sites/default/files/docs/remedies_stockremedies_act36_of1947.pdf
https://old.dalrrd.gov.za/vetweb/VPN%20&%20SOP/VPN%2031%20Registration%20of%20feed%20mills%20-%20signed%2015-10-2009.pdf
https://old.dalrrd.gov.za/vetweb/VPN%20&%20SOP/VPN%2041%202012-01%20Farm%20Feed%20-%20Mixing%20-%20signed%2013June2012.pdf.pdf
https://old.dalrrd.gov.za/vetweb/VPN%20&%20SOP/VPN%2043%202012-01%20Pet%20food%20-%20Sterilizing%20-%20signed%2013June2012.pdf.pdf
https://www.dffe.gov.za/sites/default/files/docs/remedies_stockremedies_act36_of1947.pdf
https://www.fertasa.co.za/wp-content/uploads/2017/01/Fertilizer-regulation-Page-1of-3.pdf
https://cer.org.za/wp-content/uploads/2005/09/NEMAQA-List-of-Activities-which-result-in-atmospheric-emissions-consolidated-as-at-03.04.2020.pdf
https://www.gov.za/documents/national-environment-management-air-quality-act
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for the industry, Maltento became the first BSF ingredient producer to join PFISA in 2024,%
marking its entry into the industry body and gaining access to the benefits of membership. This
development highlights the growing recognition of insect-based ingredients as a sustainable
and innovative solution within South Africa’s pet food sector.

SAMIRO joins ORASA:

The Southern African Mass Insect Rearing Organisation (SAMIRO) represents the broader BSF
industry in Southern Africa. In 2024, SAMIRO became a committee member of the Organic
Recycling Association of South Africa (ORASA). ORASA is an industry body that advocates for the
organic waste recycling sector in South Africa and plays a crucial role in representing the organic
waste interests of the BSF industry. This further strengthens SAMIRO's influence.

CGCSA partnerships:

The Consumer Goods Council of South Africa (CGCSA) serves as the secretariat for the South
African Food Loss and Waste Initiative (SAFLWI). Signatories of the pact commit to halving food
loss and waste by 2030. Additionally, the CGCSA has established the CGCSA Foundation, a
Public Benefit Organisation. This positons the CGCSA as an ideal partner for BSF companies
looking to apply for funding opportunities that requires a NPO partner.

The South African Circular Agriculture Initiative:

The South African Circular Agriculture Initiative (SACAI) aims to modernise South Africa’s
agriculture sector by leveraging circular economy principles. Aligned with the national Science,
Technology, and Innovation (STI) Decadal Plan (2022-2032)*° and the national Circular Economy
STl Strategy, the SACAI prioritises the following key areas:®' resource efficiency, sustainable agro-
processing, regenerative agriculture, and biorefinery development. Given that BSF innovation
aligns seamlessly with these focus areas, SACAI offers an ideal platform for BSF stakeholders and
research partners to leverage its support and drive innovation within the BSF sector.

Feed and pet food bill:

South Africa’s feed industry seeks to unbundle the Fertilizers, Farm Feeds, Agricultural
Remedies, and Stock Remedies Act (Act 36 of 1947) and develop standalone regulations
for feed and pet food. This initiative aims to address issues like food safety, environmental
concerns, and regulatory burdens. The effort is being driven through the Feed and Pet
Food Bill, with active lobbying from the Animal Feed Manufacturers Association of South
Africa (AFMA) and PFISA. The proposed bill is expected to result in regulations that
reduce the regulatory burden on manufacturers of feed and pet food ingredients based
on BSF.

Category 10 amendments:

The national Department of Forestry, Fisheries, and the Environment (DFFE) is in the process
of amending the listed activities under Section 21 of NEMAQA (refer to Section 6 above). This
provides an opportunity for the BSF sector to propose amendments to specifically Category 10
requirements that address insect-specific considerations.

Currently, Category 10 of the listed activities imposes restrictions on activities that render,
cook, dry, dehydrate, digest, evaporate, or concentrate protein of more than one tonne per
day of animal matter not intended for human consumption. There are concerns within the BSF

industry that animal matter is too broad a definition and should exclude insects. The proposed
amendments are expected to be published for public comment by the second quarter of 2025,
providing a critical window for stakeholders to advocate for changes that better align with insect
processing.

BSF WhatsApp community:

Two WhatsApp communities have been established to serve as hubs for sharing knowledge,
experiences, and best practices, fostering collaboration among BSF enthusiasts and professionals.
The BSF-Africa®? WhatsApp community was launched in early 2025 by a group of reputable
partners and has since grown to over 500 members.

Decentralised pilots:

While significant emphasis has been placed on large-scale, formal solutions, there is growing
interest in exploring small decentralised solutions for informal settings. Two initiatives are being
piloted to test the business case for container-based BSF solutions.

The first pilot is being conducted as through ICLE| Africa’s as part of its one hectare farm initiative,
located at the City of Cape Town’s Potsdam Sustainability Campus. This pilot is designed to
process 6 tonnes of organics per month and is implemented in collaboration with PhilaFeeds as
the technology and training provider.

A second pilot is in the process of being initiated and is funded through the EU funded
AfriFoodLinks project. While ICLE| Africa serves as the project coordinator, the South African
Urban Food and Farming Trust (SAUFFT) acts as the local implementing partner, facilitating the
execution of the pilot. SAUFFT has partnered with the Greater Tygerberg Partnerhsip to launch
this initiative to process 6 tonnes of informal food vendor organics per month.

USDA bets on BSF fertiliser:

In 2024, the US Department of Agriculture (USDA), through its Fertilizer Production and
Expansion Program (FPEP),* awarded $40 million (xR739 million) in grant funding to support
BSF production of high quality domestic fertiliser. Chapul Farms secured $3.9 million (xR71
million), 4420 Serrano Drive (subsidiary of PreZero US) secured $25.3million (£R465 million),
while French based Innovafeed secured $11 million (xR217 million) for its US operations. The
funding is expected to increase frass based fertiliser production, and in so doing diversifying its
local fertiliser security.

Hills joins the movement:

In 2024, Hills Pet Nutrition** joined Nestlé Purina PetCare and Mars Petcare with an insect-based
product, marking a significant milestone as three of the world’s largest pet food manufacturers
(by revenue)®® now feature product lines incorporating BSF ingredients. In the same year, Hills Pet
Nutrition joins Mars Petcare and Tyson as members of the Centre for Environmental Sustainability
through Insect Farming (CEIF). The CEIF provides high quality research that meets the specific
and voted needs of the insect industry. In turn, the insect industry can use the knowledge to
further explore the use of insect ingredients as feed for animals and food for humans.

CEIF members fund research through membership fees, and members get access to all data
generated by the CEIF. Project selection, occurs once per year following extensive engagement
between international researchers and industry members, including major industry leaders .

2
m
(@)
m
Z
_|
O
m
<
mi
—
@]
T
<
m
Z
_|
wn



https://lnkd.in/esxJKG3u
https://africa.iclei.org/
https://www.philafeed.co.za/home
https://afrifoodlinks.org/
https://fairfood.org.za/
https://gtp.org.za/
http://FPEP
https://www.chapulfarms.com/
https://innovafeed.com/en/
https://www.insectcenter.org/
https://www.maltento.com/
https://www.samiro.co.za/
https://orasa.org.za/
https://www.cgcsa.co.za/
https://www.cgcsa.co.za/our-impact/#HealthyFoodOptions
https://www.cgcsa.co.za/our-impact/#HealthyFoodOptions
https://www.circulareconomy.co.za/initiatives/
https://www.dffe.gov.za/sites/default/files/docs/remedies_stockremedies_act36_of1947.pdf
https://www.afma.co.za/
https://www.pfisa.co.za/

These strategic moves by global leaders provide a strong signal to the market of its
interests in BSF ingredients.

&

8 RECOMMENDATIO

Shift to functionality:
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The insect sector's struggles in scaling to compete with established protein 8
commodities such as soy and fish have prompted a strategic shift in focus of some BSF §
companies. Instead of seeking to replace and compete with conventional proteins, To facilitate the scaling up of South Africa’s BSF I
these companies are prioritising the development of insect-based ingredients sector, a number of key recommendations have ~
that offer complement functional benefits. A similar trend is taking place in the been identified for respective stakeholders, 8
fertiliser sector too, with frass products being developed as a NPK fertiliser but as a including: P
biostimulant product too.
. Lo Government/Agencies
Best Practice Guidelines:
DALRRD i |ati i
South Africa currently lacks best practice guidelines specifically tailored for insect ° . Fo ame.nd / |ntroduc§ regt a.tlons addressing
. . . o , the inclusion of insect nuance into animal feed
agriculture. Until localised guidelines are developed to address the unique context
of South Africa, existing guidelines from other regions can be utilised. One such o DALRRD to outline a BSF VPN as a guide for exporters of
resource is the Best Practices Guide® developed by the North American Coalition BSF products
for | t Agricult NACIA). Developed in 2024. thi ide is designed t ist
or fnsec 'gr|cu. ure ( ) ?Ve ope .|n . 's guide s designed to a,SSIS o DALRRD to direct additional resources to accelerate
North American insect producers in complying with food and feed safety regulations, ) . ) L .
. . : . . animal feed registration application turnaround time®°
ensuring high standards of consumer protection and animal health. It covers critical
areas such as feedstock control, diet preparation, rearing, and processing. While the o DALRRD to direct additional resources to accelerate
guide primarily focuses on food and feed safety, it also touches on related topics like fertiliser registration application turnaround time
i ity. Although i for North Ameri h [ ffers k
.blo.securlty though intended for Nort me.rlcarT producers, the guide offers key o DALRRD and DS! to curate funding mechanisms to
insights that could prove valuable to South African insect producers. o
support research into insect
related agriculture
Rapid feasibility assessment:
P y o DTIC, DEADAT, WESGRO to develop a BSF specific
The Swiss Federal Institute of Aquatic Science and Technology (eawag), in partnership promotion agenda for local and export markets
ith i I id feasibili ide®® for BSF
with strategic partners, developed a rapid feasibility assessment guide®® for BS o DEADP to consider exempting BSF facilities drying

waste processing. The guide aims to help farmers, entrepreneurs, and policymakers,
conduct a rapid feasibility assessment to determine whether BSF waste-processing
is a sustainable and economically viable solution in their region. It provides tools,
templates, and scoring systems to evaluate various factors that influence the success
of BSF farming. Such a guide will prove useful for BSF entrepreneurs.

larvae from the need for an AEL for triggering category
10 of NEMAQA listed activities

Insect Industry

o Develop industry standards for feedstocks / substrates®’
. e . tob idered f
EU Vision for Agriculture and Food: 0 oe consigered Tor
industry guidance
In addition to the EU’s Farm to Fork Strategy, the European Commission has recently o Provide input into the proposed fertiliser bill

published its Vision for Agriculture and Food.*” This roadmap is designed to create
a thriving, resilient, and sustainable agri-food sector in the EU and aims to ensure
farming remains attractive, competitive, resilient and future-proofed, addressing
challenges such as food security and sovereignty, global competition and climate
change. This roadmap should provide and attractive offtake market for clean
traceable BSF products.
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ANNEXURE 1:
KEY CONTACTS

BSF Input Product
Growers Capacity Export

Black Gold A Balito based BSF start-up specialising in waste ~ 1-5 t/d

Agri treatment of pre-consumer and post-consumer

food waste into insect protein products and soil

amendments.
BSF A Cape Town based supplier of BSF neonates NA 5-25 Yes
Breeding to BSF rearing operations, and companies with

high-volumes of organic waste to treat. BSF
Breeding also consults on the building of BSF
rearing facilities.

BSF Gauteng A future Johannesburg based BSF grower and 25-50t/d  TBD TBD
processor currently developing a centralised
facility with an input processing capacity of
100t/d, but will likely have a 45t/d input capacity
in the short term.

CO2Low A Durban based BSF start-up specialising in 1-5t/d 1-5 No
waste treatment of pre-consumer and post-
consumer food waste into insect protein
products and soil amendments.

GreenGuru A Mbombela based waste managed company 1-5td 1-5 No
expanding its service offering to include BSF
treatment of pre-consumer and post-consumer
food waste, and convert this into insect protein
products and soil amendments.

Khepri A Krugersdorp based BSF start-up with two sites  10-25t/d ~ 5-25 No
processing pre-consumer and post-consumer
organic waste (including abattoir waste), and
converting into insect protein products and soil
amendments.

Larvalogic A Heidelberg based BSF start-up specialising 1-10t/d 5-25 No
in waste treatment of pre-consumer and
post-consumer food waste into insect protein
products and soil amendments. Larvalogic are in
the processing of scaling operations.

Maltento A Cape Town based BSF operation. Maltento 25-50t/d  50-75  Yes
focus less on the protein profile of BSF, and more
on the functional properties. Their facility covers
full spectrum of BSF rearing and processing.
Maltento is very specific in what its pre-consumer
feed substrate and is highly committed to
traceability. Maltento is the first BSF company
in the world to commercialise an insect-based
palatant digest to enhance animal feed flavours,
notably pet food.

Nambu Nambu develops and operate low technology, 10-25vd  5-25 Yes
distributed BSF operations that are cheaper,
and require lower skilled needs lower capital
than larger centralised facilities. Nambu has
footprints in the Eastern Cape, Western Cape,
and Gauteng.

Proticycle A Worcester based BSF start-up specialising in 5-10t/d 5-25 Yes
the full spectrum of BSF rearing and processing.
Proticycle processes a wide range of pre-
consumer organic waste. Their premium quality
golden roasted larvae using proprietary drying
technology is exported to US markets.

www.bga-group.
co.za

www.bsfbreeding.
com

WWW.
greengurusolutions.
co.za

www.khepri.co.za

www.larvalogic.co

www.maltento.com

www.nambugroup.

com/

www.proticycle.com

BSF Input Product
Growers Capacity Export

Regen A BSF consultancy, BSF container technology

Organics supplier, and have recently moved operations to
Cape Town, and are in the process of setting up
their own BSF growing and processing facility.

Sengey A centralised Worcester based BSF operations. 5t/d 5-25 Yes
The facility covers the full spectrum of BSF
rearing and processing. Proticycle processes a
wide range of pre-consumer non-meat organic
into a premium quality golden roasted larvae
using proprietary drying technology. Proticycle,
also trades as Nutrient Loop for the USA market,

BSF Brief
Support

A Stellenbosch based BSF consultancy with decades of experience; as well as a

Innovatlve technology supplier of multi sized modular systems inclusive of all stages of production
Organics that allow for processing and price flexibility.
GenBioSol A Cape Town based consultancy providing a wide range of BSF related expertise

to organic waste producers, BSF producers. Strong focus on unconventional waste
streams and innovative product development.

Nutrisek A Cape Town based technology provider supplying 20t/d automated modular BSF
bioreactors.

Amesect A Stellenbosch based BSF consultancy with decades of experience; as well as a
technology supplier of multi-sized modular systems inclusive of all stages of production
that allow for processing and price flexibility.

Philafeed A Citrusdal based BSF consultancy and BSF container technology supplier.

FlyBox A UK based agri-tech start-up supplying modular insect farming technology. Whilst

based in the UK, they manufacture their systems in Cape Town, South Africa.

Yellow Star A Cape Town based company providing BSF factory design and processing equipment
Trading supply.

Globl BSF Related industry Bodes =

Southern African Mass Insect Rearing Organisation (SAMIRO) South Africa

International Platform of Insects for Food and Feed (IPIFF) Europe

North American Coalition for Insect Agriculture (NACIA) North America
Asian Food and Feed Insect Association (AFFIA) Asia

Insect Protein Association of Australia (IPAA) Australia

Insect Bioconversion Association (INBIA) United Kingdom
Centre for Environmental Sustainability through Insect International

Farming (CEIFF)

UK Edible Insect Association (UKEIA) United Kingdom

Key Industry Bodies
African Circular Economy Network (ACEN)
Animal Feed Manufacturers Association of South Africa (AFMA)
Consumer Goods Council of South Africa (CGCSA)
Fertilizer Association of Southern Africa (FERTASA)
Organic Recycling Association of South Africa (ORASA)
Pet Food Industry Association of Southern Africa (PFISA)
South African Health Products Regulatory Authority (SAHPRA)

South African Bioproduct Organisation (SABO)

www.philafeed.
co.za

www.proticycle.com

www.amesect.co.za

www.genbiosol.com

www.nutrisek.
business.site

www.amesect.co.za

www.philafeed.
co.za

www.flybox.bio
WWW.

yellowstartrading.
co.za

WWW.Samiro.co.za
www.ipiff.org
www.nacia.org
www.affia.org

www.insectprotein
assoc.com

www.inbia.net

www.insectcenter.
org

www.ukeia.co.uk

Website
www.acen.africa
www.afma.co.za
WWW.CgCsa.co.za
www.fertasa.co.za
orasa.org.za
www.pfisa.co.za
www.sahpra.org.za

www.sabo.org.za
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http://www.samiro.co.za/
http://www.samiro.co.za
http://www.ipiff.org
http://www.ipiff.org
http://www.nacia.org
http://www.nacia.org
http://www.affia.org
http://www.affia.org
http://www.insectproteinassoc.com
http://www.insectproteinassoc.com
http://www.insectproteinassoc.com
http://www.inbia.net
http://www.insectcenter.org
http://www.insectcenter.org
http://www.insectcenter.org
https://www.ukeia.co.uk/
http://www.acen.africa/
https://www.afma.co.za/
http://www.afma.co.za
https://www.fertasa.co.za/
http://www.fertasa.co.za
https://orasa.org.za/
https://www.pfisa.co.za/
https://sabo.org.za/
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https://apps.fas.usda.gov/psdonline/circulars/oilseeds.pdf

Though this comparison is based on UK based BSF sources,
the relevant could also be applied to the South African context.

Mars (2023). State of Pet Homelessness Project: South
Africa. Online: https://cms.stateofpethomelessness.
com/s3media/2024-01/SoPH-South-Africa.
pdf?Versionld=2Dsml2J4tUhfsGzH9goODVFn0XgéuU_X

Statista (2025). Pet Food — Worldwide. Online:
www.statista.com/outlook/cmo/food/pet-food/worldwide

Siddiqui et. al (2022). Insect-based dog and cat food:

A short investigative review on market, claims and consumer
perception. Online: www.sciencedirect.com/science/article/
abs/pii/$1226861522001534?via%3Dihub

Euromonitor (2023). World Market for Pet Care. Online:
www.euromonitor.com/world-market-for-pet-care/report

GreenCape (2023) Waste to frass to fertiliser opportunity brief:
https://greencape.co.za/library/opportunity-brief-waste-to-
frass-to-fertiliser/

Fertasa (2025). Fertilizer statistics.
Online: www.fertasa.co.za/fertilizer-statistics/

Fertasa (2025). Welcome to Fertasa Interactive.
Online: www.fertasastats.co.za/pages/index.php

Quantec (2025). RSA Trade HS 8-digit.
Online: www.easydata.co.za/dataset/TRDO1/

European Commission (2025). Farm to Fork Strategy.
Online: https://food.ec.europa.eu/horizontal-topics/farm-
fork-strategy_en

European Commission (2025). Vision for Agriculture and Food.
Online: https://agriculture.ec.europa.eu/vision-agriculture-
food_en

The “known” feed is what is reported by AFMA members
to AFMA, whilst the “unknown” refers to non-AFMA feed
modelled by AFMA (2024b).

AFMA (2024b) reported that AFMA members contributed
to 58% of national production. This contribution was used to
project for 2023 national in relation to AFMA know total feed.

AFMA (2024a). AFMA Industry Statistics.
Online: www.afma.co.za/industry-statistics/

AFMA (2024b). Chairman'’s Report 2023/24. Online: www.afma.
co.za/download/chairmans-report-2023-24/?wpdmd|=11428&
refresh=67bdb2043b7441740485124

End Pet Homelessness (2024) -https://stateofpethomelessness.
commethodology/?Country=South+Africa
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EIA process evaluates the potential environmental
consequences of projects/activities before they are undertaken
and is governed through the Environmental Impact
Assessment Regs (GN982 of 2014).

If you are registered with GWIS or IPWIS, there is no need to
register separately with SAWIS.

This reporting is in addition to the requirements outlined in the
National Waste Information Regulations.

A list of VPNs can be located on the website: www.old.dalrrd.
gov.za/Branches/Agricultural-Production-Health-Food-Safety/
Animal-Health/importexport/vpnson

The fertiliser industry seeks to unbundle the Fertilizers, Farm
Feeds, Agricultural Remedies and Stock Remedies Act (Act 36
of 1947) and have developed a fertilizer bill and subsequently
to inform a separate act governing fertilizers. A copy of the
bill can be found at www.gov.za/sites/default/files/gcis_
document/201810/draft-fertilizer-bill-2018.pdf

At the time of publishing, the DFFE were in the process of
reviewing the listed activities, and was preparing for public
comment. This includes category 10.

FeedNavigator (2025). French Insect Farming Pioneer

Ynsect Faces Collapse. Online: www.feednavigator.com/
Article/2025/02/25/ynsect-seeks-to-enter-a-judicial-recovery-
procedure/

FeeNavigator (2025). Another French Insect Protein Producer
in Financial Trouble. Online: www.feednavigator.com/
Article/2025/01/29/agronutris-placed-under-protection-by-
french-commerical-court/

AgFunderNews. Aspire Food cuts staff, temporarily scales back
production. Online: https://agfundernews.com/exclusive-
aspire-food-group-cuts-staff-temporarily-scales-back-
production-at-cricket-farm

Load shedding is the controlled process of temporarily turning
off electricity to certain areas to balance supply and demand.
It's a last resort to prevent blackouts and power outages.

PFISA (2025). Our Members.
Online: www.pfisa.co.za/our-members

DSTI (2024). STI Decadal Plan. Online: www.dsti.gov.za/index.
php/documents/strategies-and-reports/189-sti-decadal-plan

More detailed of the focus areas can be found at
www.circulareconomy.co.za/initiatives/agriculture/

The BSF-Africa Whatsapp community can be accessed online:
https://Inkd.in/esxJKG3u

USDA (2025). Fertilizer Production Expansion Programme.
Online: www.rd.usda.gov/programs-services/business-
programs/fertilizer-production-expansion-program

Hills (20205) Adult Sensitive Stomach an Skin Pollock Meal &
Insect Recipe Dog Food. Online: www.hillspet.com/dog-food/
sd-canine-adult-sensitive-stomach-and-skin-pollock-meal-
insect-dry
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Statistsa (2025). Leading pet food companies worldwide

in 2023, based on revenue. Online: www.statista.com/
statistics/627850/leading-pet-food-companies-worldwide-
based-on-revenue/

A list of current projects can be found on the CEIF website:
www.insectcenter.org/research#

Nacia (2024). Best Practice Guide.
Online: https://nacia.org/new-page-1

Eawag (2024). Is Black Soldier Fly waste-processing a
sustainable solution? www.eawag.ch/fileadmin/Domain1/
Abteilungen/sandec/schwerpunkte/swm/SWIFT/feasibility_
assessment.pdf

European Commission (2025). Vision for Agriculture and Food.
Online: https://agriculture.ec.europa.eu/vision-agriculture-
food_en

This is not a unique barrier to BSF products, but the industry as
awhole.

WWF:UK (2021) have developed a 10 criteria assessment
framework for feedstocks and substrates for black soldier fly.
These criteria can be found at: www.wwf.org.uk/sites/default/
files/2021-06/The_future_of_feed_July_2021.pdf

©

%

o)

)
m
M
m
)
m
Z
(@)
m
(%)




BLACK SOLDIER FLY
AGRICULTURE

Upcycling South Africa’s

Organic Waste into Local,

Climate Friendly and Resilient Feed
for Livestock, Pets, and the Soil
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support in growing South Africa’s BSF industry,
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development of this industry brief.
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