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12:30 Introduction FEED-X Programmé '

Session 1: Market Opportunities in the Feed Industry

12:35 Market Opportunities in Aquaculture Feed
Questions

Session 2: Feed Ingredient Opportunities — Alternative
Oils, Proteins and Technology

12:50 Introducing the Innovators selected by FEED-X
12:55 8 Innovators present & questions

13:35 Panellist open the discussion: Exploring Future
Opportunities

DX

Session 3: Ecosystem Dependence and Post
Covid trends

14:00 2 Innovators present & questions

14:10 Panelist open the discussion: Ecosystem
dependence and Post Covid trends
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Market
Opportunities

Feed-X Webinar

29 September, 2020

Based on the Market

.. Opportunities Report 2018
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ingredients

FEED-X

Target

10% of the global feed industry to adopt alternative feed ingredients into value chains

Important to keep in mind that:
« The market opportunity report was made in 2018 (recent developments are not included in this presentation)
* Numbers from 2016, and only from publicly available sources (e.g. annual reports, sustainability reports, etc.)

* Only the most relevant slides will be shown today



Global production of aqua feed in 2016
(39.9 million tonnes)
Carp

I Tilapia
Il Shrimp
/ I salmonids
Il Other whitefish/freshwater

Level of risk and industrialisation of species

2 Atlantic salmon
3
Tilapia
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3 Other marine fish
= Other freshwater fish
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Low level of industrialisation High

As salmon and shrimp are exposed to the fishmeal trap, and more highly-valued,
industrialised, and internationally traded, and thereby more visible products, we
expect the largest transformation for salmonid and shrimp feed in the short to
medium-term.



Change in aquaculture diet composition by weight in
Norwegian aquaculture

1990 65% 11% The or|g|r.1al salmon dleff mostly comprised of
fishmeal and oil, and starch
2000 40% 12% The.ﬂrst revolution: plant prote|'n was
introduced to the salmon diet
The second revolution: plant oil was introduced
2010 to the salmon diet

I Fishmeal Fishoil Plant Protein [l Starch M Plant oil

« There have been three revolutions within fish feed. First, the
introduction of plant protein. Second, the introduction of plant oil, and
today, micro algae and bacteria, among others, to meet the need for
marine omega-3 without being dependent on fisheries.

The third revolution:

the introduction of
novel ingredients
like algae and
bacteria

J
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Big four feed companies’ ingredients in 2016 combined,

in million tonnes and weighted average in %

Agricultural
ingredients
59%

Marine
ingredients
fish 25%

Other
ingredients
16%

2.1
(40%)

1.0
(19%)

0.5
(9%)

o
(8%)

Vegetable meal

Vegetable Oil

Fish oil

Micro & other ingredients

The increased usage of agricultural ingredients to offset
dependence on fishmeal is problematic due to the clearing of land
for production of soy and rapeseed. The heavy use of chemicals has
led to soil degradation and water contamination. The rainforest has
been destroyed for soy plantations.

The use of fishmeal and fish oil from wild catch is a challenge as they
have a static supply and only 14% of fish caught for all uses were
MSC-certified in 2017.



nless they
100% in

Available Big four usage Expected big four Historical development of fish oil and fishmeal
supply 2015 2016* usage 2030* supply 1988-2016

Global fish oil production
(million tonnes)

2,0

~0.5m tonnes ~0.8m tonnes 15

Equalling 60% Equalling 98% 1.0
of available fish of available fish

oil, assuming oil, assuming 0,5
static supply of static supply of
0.8m tonnes 0.8m tonnes 0,0

988
990
992
994
996
998
000
2002
2004
2006
2008
2010
2012
2014
2016



In 2030, 6.5m tonnes of the global aqua fee
must be transformed in order to reach the 10% go

Global aqua feed production in 2016
and estimated production in 2030 (million tonnes) In order to transform
10% of the aqua feed

value chain, 6.5
In 2030, the global, million tonnes
70 25.6 65.5 estimated production of must be sustainably
65 65 T o aqua feed will increase to . § produced in 2030.

10% 65.5 million tonnes, =
following the aquaculture

@@ growth rate of 3.6% p.a. ]
This equals a total = >

growth of 64%.

Million tonnes

»

For the transformation to
only be covered by
production growth, 25%
of new production
(6.5m tonnes) must be
covered by sustainable
ingredients or technology.

Production
growth

3.6% p.a.

Notes: E = estimate
Sources: PwC Analysis, PwC Strategy& (2017) Global fishmeal and oil market



If salmon and shrimp feed driyeétr. nsformation change,

Y

41% of their combined produgtion in will cover the
goal of 6.5 million tonnes | =

We expect feed for salmon and shrimp to be the main contributors to the value chain transformation. Assuming the annual growth rate to be 3.6% p.a. and the share of feed for salmonids
and shrimp to be constant at , we expect the global production of salmon and shrimp feed in 2030 to be

Salmonid feed, 2030

For the salmonid feed value chain to cover the transformation goal of 6.5m tonnes
needs to be produced sustainably in 2030. ~91%

Shrimp feed, 2030

Similarly, 77% of the total shrimp feed value chain of 8.5m tonnes needs to be
produced sustainably in 2030 in order to reach the transition goal of 6.5m tonnes. ~T7%



If the big four feed companl k‘é‘_"'r-esponsibility 1{o]§

Paqua feed, they must

!

Total feed production Skretting, Cargill Aqua
Nutrition, Biomar and Marine Harvest Feed in
2016 and 2030E (million tonnes)

Million tonnes

9.0 8.8 8.8
8.5 i i
8.0
75
7.0
6.5
6.0
5.5
5.0
45
4.0
3.5

1.0

0.7

s

~6.5m tonnes
3.0

2.5
20
1.5
1.0

0.5
2016 2030E 10% -
1)
transformation** Bary

Marine Harvest Feed Cargill Aqua Nutrition
Biomar I Skretting




Description Category Pros & Cons Sustainability and other concerns

Potential substitutes to fish ol

Oils extracted from macro and 5 |V High Omega-3 oil content v’ Considered by the industry to be the most viable novel alternative to fish oil
micro-algae. X |nsignificant volume available v Algae oil is three times as concentrated as fish oil - 1% can replace 3% of fish oil
X \/ery expensive X The challenge is to get buy-in from farmers to scale up production

X Care must be taken regarding nutrient concentration and digestibility - may
contain toxins. Not all species are suitable in feed.

X = negative v = positive ? = unknown



Description Category Pros & Cons Sustainability and other concerns

Potential substitutes to fishmeal

Microbial ingredients extracted 121V High protein content v’ Bacterial proteins show strong potential as alternatives to fishmeal
from bacteria, yeast and X |nsignificant volume available X Concerns related to methane from the fracking industry used as input in
microalgae. (not commercialised yet) producing bacteria (Calysta)

X Expensive

X = negative v = positive ? = unknown



Insect proteins could be a
fishmeal, but may lack acg

Description Category Pros & Cons Sustainability and other concerns

Meals derived from various 141V High protein content 4 Promising research by Nifes shows that insect meal can replace fishmeal
insects. X |nsignificant volume available v Circular economy: favorable nutrient content, and grows on animal manure or
(not commercialised yet) waste and therefore has a direct conversion of waste to valuable nutrients
X Expensive X |nsect-based proteins categorised as animal by-product (PAP)* in the EU poses a

threat as retailers and consumers are sceptical about land-animal protein in fish

Potential substitutes to fishmeal

X = negative v = positive ? = unknown
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Feed ingredient technology
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InnovaFeed brings insect rearing at a pioneering industrial scale
unlocking full potential of insect to match 21st century food challenges

InnovaFeed has developed unique technology with proven ... with specific benefits across 215t century food

bioconversion capabilities at large scale...

challenges and in line with sustainable development goals

Gouzeaucourt (FR)
Q 4,000 m2for commercial scale

| = production Food )
@ cCertified with the highest | Seeurity
] quality, safety and ethics

standards (GMP+, FOS/FOE)

@ Pilot factory used for industrial
processes fine tuning and R&D
development

Performant alternative to

conventional feed ingredients :

— Up to 100% replacement of fish
meal in Salmonids diet

— Improved performance and health
at 10% inclusion in shrimp diet

Natural solutions with 100% plant-
based traceable substrate

Q In operation since 2017

Sustainability

2 %
Q 15,000 tons per year of protein Q

meal over 25,000 m?2 of

Limited energy consumption with

the use by-products and industrial

symbiosis enabling re-use of waste
energy

50-70% impact on CO2 emissions
vs. conventional ingredients

production space

@ Unique co-location model with

industrial partners (Tereos and Biodiversity
Kogeban)

3 -
° In operation since August 2020 E
Q 110 jobs to be created et

IMMIONA Confidential

Local production and circular
economy model

44,500t of avoided fishing

No dedicated land use to grow crops
to feed insects thanks to use of
agricultural by-products
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InnovaFeed’s replicable industrial model developed to produce
high quality ingredients with the lowest environmental footprint

INNOVAFEED’S INDUSTRIAL SYMBIOSIS MODEL

+ Colocalisation with existing industrial players...

» A feed manufacturer (Tereos) to provide the agricultural
by-products to feed the larvae

* An energy plant (Kogeban) to fuel the farm

+ ...to drastically reduce our environmental footprint
* 100% of renewable energy including 60% waste energy
+ Direct pipeline providing wet by-products

* Frass produced spread on lands o close the nitrogen
loop

i {FERYD. |

_.._.u‘;—‘"‘
2= Tereos

IMNIONA Confidentiel

Quantis

-80%

Reduction of InnovaFeed
CO, footprint thanks to the
symbiosis model

I GZD

2279

1765
1405 579

Insect meal Fishmeal Fishmeal Soy
Peru Norway concentrate
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BIOKIND

Turning crop side streams into single-cell protein

Who are we

* UK company formed in 2018 at Imperial College London
e 3 Co-Founders
* Focus on upgrading crop side streams, e.g. stems, leaves

What do we do




Future plans

Near term: Mid term:
* Scale-up to pre-commercial pilot production e Build commercial facilities (Southeast Asia)
e Test product with key customer e 100k ton per year plant capacity

-t-«?g

Contact: max@biokind.co.uk

BIOKIND
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ebrito”’

 Tebrito uses insects to upscale
residual food streams
 Innovation with pulp and paper
industry

 No food for food

» Unique technology delivers plug
& play protein suitable to food
industry

 Naturally feeding the world,
Plants, Animals, Humans



ebrito”’

Towards replicable automated mid-sized
production sites from 2024:

« Employee 25
 Turnover 10m¢€

« -73,500,000 kg Co2 eq.*

\ ‘  Gross profit margin 50%+ \
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Transforming the future of protein supply



) - & Circularit y
Locally produced upcycled O

Aanvertapro

-~

r 5
) ( : : { )
Innovation @ ~
. NOTWHY REGIONALE

: FORSKNINGSFOND
Climate-KIC /o1 anDET

protein
Sustainbilty from A-Z

€10 Forskningsradet g Fana

Sparebank Nordea

g Voss kommune BAN Bergen (& sparebankenVest

Accredations Knowledge and resource partners

sp ?n .' Egg\::(:md g SparebankenVest - ﬁ:glﬂl W
s

Finalist

R £ = 4

INSTITUTE OF MARINE RESEARCH

HAVFORSKNINGSINSTITUTTET

Finalist Innovation prize  Winner Waste Winner
Norway management Environmental
prize Prize .conn ect _:‘ > *Ir::ﬁ%?msx NHH E

Chalerce || nosceev,  [REENEE  ees ipiff @ucisnn  ONTNU

Winner Finalist . Startup of the year A u ,
. o rges milje- og
Gardening product EU Winner Royal Norwegian society for NIBIO b&wﬂemn kapelige
NORSK INSTITUTT FOR
of the year  Sustainble feed development .

BIOOKONOM) N universitet




Technology and resources

Black Soldier Fly Mealworm
(Hermetia lllucens) (Tenebrio Molitor)

FAIRY i
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VALPROMIC NV

Dedicated
micro-
is a collaboration between biome
ASr'ist - (Llarchout ) (7 N\ | ~ ==
e e P ToRS FROZEN POTATO PRODUCTS FE'Ed l" .
Food ’ Process ’ ValProMic
Convincnip stream Bioreactor
Avecom . S L —— _ﬂ;’
Bioproducts & Apps o __/’J

ValProMic wants to supply a solution
for Food processing companies, in
which diluted process streams are
upgraded to valuable microbial protein
(SCP or single cell protein)

A sustainable, affordable and locally
produced alternative for protein feed

N

ValProMic

Processing

v




CURRENT AND FUTURE PLANS VALPROMIC NV

Demo scale: 30 MT/year

- The protein rich end product (approximately 70% protein) is suitable
as protein source in e.g. pig feed or aquaculture.

- The amino acid profile is nutritionally favorable with a high content
of most of the essential amino acids.

- Our SCP has an excellent digestibility, feed uptake and conversion

(piglets, shrimps).

The product is not genetically manipulated and produced

under strictly controlled conditions.

H Business case 2500 ton/year
| is under validation

Relathve abundance of aming acids [%]




#FEED-X2020 G
#KnowledgeXChange

Fairbairn

S UNIVERSITY OF
CAMBRIDGE




‘L
Jnibio’

Unibio Snapshot

“World leader in producing high value protein
from methane or natural gas”

= |ndustrial biotech company, focused on high value
protein production

'| Demo
Scale

» Sustainable game-changing technology with superior

attributes for land usage, quality and carbon footprint Commercial | g8

Scale

= Owns the intellectual property rights to a U-Loop®
fermentation technology

= 2 Licence Agreements signed (Russia and US).

= Developed to commercial scale using a capital light OUR VISION

licensing strategy

» Produces a high-quality protein, Uniprotein® for animal
feed. Approved by the EU DECOUPLING

PROTEIN PRODUCTION
FROM

FARMING AND FISHING

= Large global market, strong customer interest, hugely
favourable megatrends

= A base of solid owners including the Mitsubishi
Corporation
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High quality product, promising test data, no off-take risk

» Uniprotein® - superior product performanceand appealing Superior quality and several applications
product characteristics Content of essential amino acids? (% of protein)

»  Protein-rich biomass (=70% protein) 75, 15

= Betteramino acid compositionthan fishmeal 615 . oo
= Can be used as a direct supplementin animal feed 4343 : ady 49

4'23.8

compounds 0728 28 3320

2222

0.6 0.8

= Approvedin EU for animal and fish feed

ARG CYS HIS ILE LEU LYS MET PHE THR TRP TYR VAL
. Feedlng trlals Show pr°m|3|ng reSU"ZS Uniprotein [l LT (fishmeal) Bold = Essential amino acid

» Updated test on juvenile rainbow trout, carp, tilapia,
shrimp, salmon and piglet feed

» Unibio offering off-take agreements on full or part of the
production capacity

» FEED-X Partner, shifting protein production from conventional
to sustainable methods

= NEXT STEPS

* Feed: Sustainability from field to fork. Collaboration
with sustainable pig producerto produce climate neutral
pork

+ Food: Non-land or ocean-based food ingredients
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TECHNOLOGIES

m At the heart of our Process

Functional Powders

The micronization process using RESS (Rapid Expansion of Supercritical Solutions) method - raw material is fed between two
fast rotating rotors of unique design, creating an effect of ,vacuum bomb” and bursting the particles with ,,centrifugal forces” .

Average grain size between 1 and 200 um depending on materials

Operational plants manufacture modified biomass micropowder fuel, dietary fibres apple, oat , tomato, beetroot, sugar beet
and Calcium Carbonate

Typical granulations Micronization ine in Tarciyn plant
minerals: D<50 - 3 umand D<50-1,5 um . '
fibre: D<50 - 50 pum and D<50 - 25 um

Advantages of the RESS micronization method are:

* Temperature below 120c for short retention time milliseconds
* Chemical uniformity of particles,
* Significant increase in total particle surface

* Uniformity of fragmentation and size of the particles

* Repeatability, continuity and speed of the process; one step milling

* High-quality fibre with costs significantly lower than similar products manufactured by other technologies
Industrial Capacity 1 Tonne + per hour per unit




bp

TECHNOLOGIES Exa m p I es

Sugar Beet

Tomato Skins and Seeds 2



‘D| Largest Challenge — Cost of Drying

TECHNOLOGIES

Common Challenge

Fresh Material contains typically 80 - 95% Moisture
resulting in short shelf life

Fresh material could contain pesticides residues,
bacteria and dirt

Drying material can be energy intensive

Dry Material is 1/10t the weight of fresh materials
— cheap to transport

Dry Micronised Material has a shelf life of 2 years
Remain in Food Chain

Retain maximum valuable component

Industrial Scale Volumes

Flexibility for distributed supply chain, centralised
coordinated processing

\ Centralised \
Storage and

~ Processin ;

In progress New Multi Effect
Drying system

= Modular Drying

= Scalable Sizes

= Planning for Drying as a service |

= 300Kg Unit under fabrication

= 2 tonne per hour unit - design
complete and funded for
development Q4 2020
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A finite resource — Fish oil a barrier to sustainable growth.

veramaris

& JOINT VENTURE OF DM AND EVONIK



SPEED UP!
Leading retailers already moving to algae omega-3 across Europe

MORE SUSTAINABLE Trout w. Zero Wild Fish* More algal-fed salmon faster
raised on algae with Veramaris, rich in EPA&DHA Tesco at NASF

NACHHALTIG“

Tesco demands rapid change from aguaculture
industry

 *FFDR=Zero

Launched Announced 12% Growth

COra algae salmon EJEI@[}] for the category

In spite of COVID19

2000 algae-fed salmon
Shrimp possibly next

Page 4 VEI'BITH:]I'IS

£ OF DSM AND EVOL



“1 2 40/ Nicolas Baroux
. o Head of Procurement
category growth 33 at Supermarché Match




Collaborate for adoption at speed - win for all along the value chain.

SUPPLY CHAIN
ROUNDTABLE

Joint Vision .

Transparency CONSUMER INSIGHTS
Alignment
o Y
. Feed ] .
Veramaris Farmers Processors Retailers Consumers
producers

veramaris
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Marte VVassbotten Marcela Navarro - Liz Bowels

Thomas Velacott Pablo FHleiss Henrik Stamm Kristensen : :
Manager, Seafood, . , - - Associate Director
5 % s CEQO, Project X CEO & Innovation Lead ~ CNieT EConomist EAR Founder, CEO,  Earmy AN e I
wC Bergen, sy wWorld Bank Blendiib arming and Land Use,

Soil Assoiciation,

DX
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What are the main market opportunities to the commercialisation of alternative nutrients — ie oils and proteins?
What does the future for collaboration look like for alternative oils and proteins in sustainably fed food value chains?

Business competitive advantage and survival is fundamentally linked to well functioning, healthy ecosystems.
The degradation of these ecosystems has a direct impact on local and global feed / food supply chains.- What
do you see happening today to avoid system degradation in food/feed supply chains?

There are some key observations with consumers; where younger people seem to value sustainability more, how do
see us reaching these more aware generations?

What is the role of data. A nice to have or an opportunity?

With consumers demanding a stronger connection to their food, transparency and sustainability in where it comes
from, what are the opportunities?

oo DX
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A Sustainable Protein: The Yellow Mealworm

4.Pupae
About 10% of the

The ye"OW mealworm larvae are allowed to
become pupae to

Tenebrio molitor reproduce. A stage of
- | metamorphosis
Historically a stored grain lasting about a week

pest, domesticated for
decades as exotic animal
food, this dry adapted
beetle has great potential
as an animal feed
ingredient, but it has

never been grown at
industrial scale. -

Technology & innovation

are needed to scale the Frass and Mealworms

production of mealworms We harvest frass (insect manure)

as animal feed. and the mealworms as our
products.

the pupal life stage is
vulnerable because
they cannot move.

Confidential and proprietary information of Beta Hatch. All rights reserved.

1. Adult Beetles

Also known as the
darkling beetle, adults
lay eggs for up to

6 months, with eggs
harvested daily.

Z.Eggs

The earliest life stages
are some of the most
vulnerable to climate
conditions. Eggs are
incubated until larvae
hatch, typically 7 days.

3. Larvae - Mealworms

The larval life stage lasts
6-24 weeks depending on
conditions and diet.

2




Insects Are a Nutritious and Natural Ingredient

Mealworms Provide the
€D) Most Nutrition per Unit \ Poultry Mealworms offer
g Greater Control
(]f P[‘Otem Broilers fed mealworms convert their feed ration reater Lontro .
more efficiently; birds need less feed overall than Other protems
Chitin and antimicrobial peptides in insects
decrease the need for antibiotics Disease free
Black Soldier Fl No heavy metals
/ o Aquaculture
Whole soybeans 3350 Wild fish diets are up too 100% insects Local supply chain
Fishmeal 4890 Farmed fish fed exclusive mealworm diets do as Unlike plants,

well as on formulated control diets mealworms can

integrate nutrients into
Pet Food their biomass, allowing

Insect-based pet foods contain hypoallergenic CgStQmiZation and
proteins to combat common food allergies eliminating the need for
feed supplements

Essential amino acids Sulfur AA

(mg/g) (mg/g)

Soymeal 439 24

Consumers demand a transparent and
regenerative meat supply chain

Insects are a Sustainable and Customizable Protein Source

Confidential and proprietary information of Beta Hatch. All rights reserved.

Fishmeal 378 35
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n@vonutrients

food and feed from co, Plant-based
meat
the protein behind Cellular
the protein™ Agriculture

carbon dioxide &

[manufacturers]

emissions eo———)
hydrogen

oxygen, water, energy,
inorganic mineral salts

[fermentation platform]
unlocking growth for
input-constrained
agrifood tech sectors

Reduce costs, slaughter, fishing, water, land, fertilizer, and pesticide



From platform to partnerships

k1 |Leigh Cement

field lab: biofue/from CO,,
grant from CA Energy

Commission
T O

4% 2017-18 Pivot to

nutrition

ﬁ In vivo trials

E4 2019 Pilot

first feeding screening with
salmonids, US Fish & Wildlife
Service

Q

o DOE Grant

recap, food and feed fromCO,™,

IndieBio

supercomputer modeling with
National Renewable Energy Lab

Chevron

engineering % 2021 pilots

Black & Veatch

scaling up low-cost
gas fermentation on

fl 2020 Pilot 2+ sites: Chevron

and (non-dilutively

l fabrication funded) Japan

Q O
SKRET'F'IN@ NUtritiOrl
partnership

“Shkretting to Test

NovoNutrients Novel Protein

Ingredients, Eyeing

Off-Take Agreement”
Feed-X e

Joined Project X

n@vonutrients
NCHOR] il heess T l.iu\:'
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Insect Meal

Solut|on for a vafiety:of farmed animal diets

Atlantic salmo Other animals
Thedy Revoluticn: Trout Ted with live Profis inss) ﬁ v ¥ t
E—la-: E"'""‘“' :ITF [T
S S B8R
i
S PROTIX
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v'The original source of nutrients
for many carnivorous species

v'Circular ingredient which also
ensures re-use of food leftovers &

v" Produced at commercial scale and
within a low footprint system

v'"Room for further product and
application innovations in future

. . = = ‘_, E E
\ -g!): - .. Dﬂr]n-'tﬂrt‘: 3 ww profossionals eoar viden E I I
X - . %
e - + SUPERMARKTEN «



Private equity and Bank funded (Rabobank)

* Strong patent portfolio across each of the main production steps
(breed, rearing, processing)

* Experience with wide variety of feedstocks and sourcing thereof facilitating
global expansion; experience with working with companies across value chain

* Global partnerships allowing for further optimization and cost curve 120 FTE with
development (eg. Buhler, Hendrix Genetics) variety of
backgrounds

* Ready for market acceleration now the first blueprint facility is operational,;
annual production of several thousands of tonnes finished product

* New (financial or trade) partners always welcome /
AY)
- @PROTIX csonzr
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Steve Evans . Pablo Fleiss
Director of Industrial Sustainability, Chief Economist EAP
Cambridge University World Bank

Henrik Stamm Kristensen Marcela Navarro

~ounder, CEQ, .
Blendnub CEO, Project X

I
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| How do you see the lessons from the FEED-X going beyond agquaculture — what of this approach can

be applied to other sectors?

At World Agri-tech we recently heard from Jesper Brodin — IKEA’'s CEO about the importance of taking
action, “share more with others” and collaboration. What are the scalable sustainability collaboration
models in the feed/food space you see emerging today? What makes these successful, sustainable
and scalable?

What does the post-COVID world look like and how have you built in resilience into your business to
deal with future shocks

Il Which mega trends, post COVID, excite and concern you most?

D)



#FEED-X2020
#KnowledgeXChange

o)

Exclusive Access:

We would be delighted to
make available to you
relevant Feed-X
Webinar dqcum_entatic?n that you _
might find of interest. This
iIncludes Market
Opportunity Report. Please
contact us on Contact:
for
more details

We would be happy to hear from you.

Please contact us at: info@projectxglobal.com





