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DEVELOP TECHNICALLY FEASIBLE & PROFITABLE ) veg.ai

AAAAAAAAAAAAAAAAAAA

CIRCULAR SOLUTIONS

Al to develop circular solutions based on the
latest technological and scientific advances
combined with material, market, and feedstock
availability intelligence.

A COMPETITIVE EDGE WITH SPECIALISED Al

With more than 5 million of the latest patents,
technologies, scientific publications, market reports,
LCAs, and other data sources, you can realise
circularity with global intelligence at your fingertips.

Confidential & Proprietary. Copyright © VCG.AI. All rights reserved.



VCG.AI

SCOPE OF OUR SOLUTIONS

AAAAAAAAAAAAAAAAAAA

PRODUCTS &
APPLICATIONS

SOLUTION EXAMPLE

VCG.Al enables a chemical
company to develop and

launch new bio -based products
to diversify its product portfolio.

TECH & MARKET
MONITORING

SOLUTION EXAMPLE

VCG.Al monitors the tech
landscape and market
dynamics for a major recycling
company in Scandinavia.

FEEDSTOCK
SOURCING

SOLUTION EXAMPLE

VCG.AIl supports project
implementation by providing
reliable feedstock sourcing,
meeting quantity & quality
requirements.

Confidential & Proprietary. Copyright © VCG.AI. All rights reserved.



TECHNOLOGY LANDSCAPE ANALYSIS & MONITORING veg.qi
TECH ADVANCEMENTS & MARKET OPPORTUNITES

Analyse the current state of « - Macro Algae Valorisation Opportunities
technology readiness & advancements
across feedstocks, processes, products
and applications for data  -driven
strategic development.

Brown Algae

Monitor the IP landscape, technology
developers, projects (pilot, demo,
industrial scale), market dynamics and
the latest scientific publications.

Confidential & Proprietary. Copyright © VCG.AI. All rights reserved.



ACCELERATE PRODUCT DEVELOPMENT WITH Al YY) veg.a
DEVELOP PATHWAYS TO YOUR TARGET PRODUCTS

Analyse all possible combinations of feedstocks, processes, products & applications based
on the latest technological advancements and market trends.

1. CHOOSE YOUR 2. ADD SPECIFIC 3. DISCOVER POSSIBLE 4. CUSTOM

STARTING POINT CRITERIA SOLUTIONS ASSESSMENTS

Start with the feedstock, Add key details, such as Analyse feedstocks, Dive deep into key

target product, or market material properties and processing technologies, feedstock and process

application, based on quantities, to refine and product applications parameters, IP

your challenges & goals. solutions from the start. based on the latest data. landscape, sustainability
and more.

Confidential & Proprietary. Copyright © VCG.AI. All rights reserved.



FEEDSTOCK SOURCING vcgcu
BIO -BASED FEEDSTOCK PORTFOLIO ACROSS EUROPE

WE SOURCE THE OPTIMAL FEEDSTOCK FOR
SUCCESSFUL PROCESSING

VCG.AI has a portfolio of verified bio  -based
feedstock suppliers across Europe, ensuring
the right feedstock is sourced for your needs.

Additionally, VCG.Al uses data about 3.5 million
companies and predictive models to
comprehensively assess feedstock availability
in any region, enabling optimal site and

supplier selection.

+4.5 mio tonnes

annually of bio -based feedstock supply
available in our portfolio today

Confidential & Proprietary. Copyright © VCG.AI. All rights reserved. O



PARTNERS & CLIENTS veg.qi
EUROPE AND BEYOND

By KDY
where VCG.Al Is already deployed

F&B Chemical Retail
Company Company

vlole of renewable feedstock sourced for
== projects already in development

Global Fertilisers
Brewery Producer

Chemi‘) Z Fraunhofer SINTEF

Cluster

Confidential & Proprietary. Copyright © VCG.AI. All rights reserved. —_—
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Customised demo
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DEMO SCOPE & OBJECTIVE () vega
FERMENTATION OF ORGANIC WASTE FOR CHEMICALS

o

N
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Data on the complete value chain
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This demo is focused on:  Fermentation of organic waste
to produce chemicals.
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This demo is focused on  Slaughterhouse Waste (SHW)
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The following data were analysed
A Technical value chain concepts
A Technology landscape and TRL analysis
AP landscape
A Scientific publications landscape
A Start -ups and new technologies scenario
A Company reports
A EU project reports
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TECHNICAL VALUE CHAIN SOLUTIONS
RESIDUALS / VALORISATION PROCESSES

\:@ Explore Suitable Product Ideas to Valorise Residuals © Tutorial Create Project X

Simplified View Detailed View 3 Reset Steps

[P slaughterhouse Waste - Composition [ 2 Properties 1 10000 Tons per Year - Edit

Residuals a Valorisation Process 3 Product 4 Application

Add more Select one

Slaughterhouse Waste Simultaneous Saccharification and
Fermentation (SSF)

Food industry = 325.407

Biochemical TRL 9

Biphasic batch fermentation

Biochemical TRL 9

Ethanol Fermentation

Chemical TRL 8

Lactic Acid Fermentation

Chemical TRL S8

Anaerobic Digestion

Confidential & Proprietary. Copyright © VCG.AI. All rights reserved.

5 types of
Fermentation
processes

Technical details

Process:

Simultaneous Saccharification and

Fermentation (SSF)

Pre -treatment
1.Thermal/Thermochemical

Methods

2.Chemical Methods
3.Biological Methods
4.Mechanical Methods
5.Combined/Hybrid Methods



TECHNICAL VALUE CHAIN SOLUTIONS

PRODUCTS

& Explore Suitable Product Ideas to Valorise Residuals

Simplified View Detailed View

[ slaughterhouse Waste - Composition [ 2 Properties B 1 10000 Tons per Year

Residuals Valorisation Process

Your residuals Select one

Simultaneous Saccharification and
Fermentation (SSF)

Slaughterhouse Waste

Food industry = 325.407
Biochemical ' TRL 9

Confidential & Proprietary. Copyright © VCG.AI. All rights reserved.

< Tutorial Create Project X

3 Reset Steps

a Product 4 Application

Select one or multiple

Succinic acid

Chemical GMS €113B

®

12 Different
Chemical Products

from Simultaneous
Saccharification and
Fermentation (SSF)

Product types include
A Sugar Alcohols (Polyols)
A Organic Acids
A Alcohols and Biofuels
A Amino Acids

The Global Market Size for
these products ranges from
$118.4 Bn to $144.7 Bnlyear.



TECHNICAL VALUE CHAIN SOLUTIONS
APPLICATIONS

@ Explore Suitable Product Ideas to Valorise Residuals T Tutorial X

Simplified View Detailed View ¥ Reset Steps

R slaughterhouse Waste - Composition [ 2 Properties B 1 10000 Tons per Year - Edit

Residuals Valorisation Process Product a Application

r residuals ore Select one

Slaughterhouse Waste Simultaneous Saccharification and X Succinic acid
Fermentation (SSF)

Food industry = 325.407 Chemical | GMS €616.77M

Biochemical | TRL 9

Chemical Food Additives

Food = 21427

Confidential & Proprietary. Copyright © VCG.AI. All rights reserved.

36 End -market

Applications
in the following sectors

A Food & Beverage Industry

A Pharmaceutical & Healthcare
Industry

A Personal Care & Cosmetics

A Cleaning & Household Products

A Industrial & Chemical
Manufacturing

A Energy & Biofuels

A Animal Feed & Agriculture

Price point for the Applications
ranges from
a¢RE®SLETF A-B5/Ka s S



TECHNICAL VALUE CHAIN SOLUTIONS vcg.qi
DETAILED VIEW R

: Detailed View

for in -depth information of each step in the
- value chain, with insights like:

{@ Explore Suitable Product Ideas to Valorise Residuals

A Technology Readiness Level TRL

A Process yeilds & other parameters

A Material compositions

A Number of Data Sources

A Number of Patents

A Market Prices : Provides estimated
pricing for these products when derived
from beer spent grain, measured in kg,

,,,,, y Oescription category ¢ GMS L oMGwwhre & EUMaketsie L EUMarketgowhrate & Numberof Sources IiterS, or any other relevant unit

= depending on the sector.
A & more...

é:_ Explore Suitable Product Ideas to Valorise Residuals O Tutor ial

plified View Detailed View

Confidential & Proprietary. Copyright © VCG.AI. All rights reserved.



TECHNICAL VALUE CHAIN SOLUTIONS
LINKED VALUE CHAIN

@} Explore Suitable Product Ideas to Valorise Residuals S Tutorial Create Project X
Simplified View Detailed View 3 Reset Steps

[ slaughterhous aste - Composition [ 2 Properties D1 - 100

Residuals Valorisation Process Product Application

Your residuals Add more Select one Reset Select one or multiple Select one or multiple

X Succinic acid
Chemical | GMS €616.77M (0]
X
Chemical 0)

i ent
es to Build Your Supply Chain Assessm

Slaughterhouse Waste Simultaneous Saccharification and
Fermentation (SSF)

X Food Additives

Biochemical | TRL 9 (0]

* Find Compani

@3 Key benefits © Challenges

Confidential & Proprietary. Copyright © VCG.AI. All rights reserved.

vcg.ai

VALUE CHAIN GENERATOR

+220k companies

mapped across Europe in the
relevant sectors
A Waste generators
A Processing companies
A Chemical producers
A Potential buyers of the
products in each market
application



TECHNOLOGY READINESS LANDSCAPE C:) vcg.qi

VALUE CHAIN GENERATOR

é Products range from TRL 4 to 9
B - .
& . —— They are used to develop a variety of Products
o . —— AXylitol ( TRL 4 - 7)
G«‘* A Citric Acid ( TRL5 - 9)
e | AMalic Acid ( TRL 4 - 6)
R T A Fumaric Acid ( TRL4 - 7)
o | AlLactic Acid ( TRL6 - 9)
o e B A Succinic Acid ( TRL5 - 8)
e X I — A Itaconic Acid ( TRL5 - 6)
e ’ | | A Ethanol (Bioethanol) ( TRL 6 - 9)
o _ T AButanol ( TRL4 - 6)
- X _ A Glutamic Acid ( TRL5 - 9)
ma'“”o A Succinic Acid ( TRL6 - 8)
o I Altaconic Acid ( TRL4 - 7)
\Nb
o® B
o ‘
4 P—
1 2 3 4 5 6 7 8 9
Technology Readiness Level (TRL)

Confidential & Proprietary. Copyright © VCG.AI. All rights reserved.



HINTS FROM STARTUPS AND SCALEUPS SCENARIO Y veg.ai

JW VALUE CHAIN GENERATOR

Startup major trends in SHW valorisation

A Organic Acids Production

A Collagen and Gelatin Extraction

A Biofertilizer Development

A Lipid Recovery and Biodiesel

A Protein Hydrolysates and Animal Feed
A Biogas Production

5 core technologies

A Biotechnology & Enzymatic Processes ¢ @eceANdA AADZ f d
Extraction

A Fermentation & Microbial Solutions ¢ @xEe D2 QadeA eR | A
Proteins

A Food Ingredients from Upcycling * odft exeaANdGA f Ke?

Functional Additives
A Sustainable Packaging ¢ =den&ArandQr AADZ =de DNF «
A Circular Economy Solutions ¢ fiedA dBnaEeW NEr AADZ e

Examples:
A AlIO (Estonia): Converts SHW into sustainable fat substitutes for food and
Qer BNAdOr At ce?ft RN&EBNAAAAdeAs éAdr NDZ &an

Confidential & Proprietary. Copyright © VCG.AI. All rights reserved. ——— 10



PATENTS LANDSCAPE

Other Chemicals
4%

Alcohols
10%

Organic Acids
32%

Arnino Acids
13%

Enzymes
18%

Biopolymers
23%

Confidential & Proprietary. Copyright © VCG.AI. All rights reserved.

vcg.ai

VALUE CHAIN GENERATOR

3795 new PATENTS

regarding the technologies to produce chemicals
through the fermentation of SHW

6 different types of chemicals
A Organic Acids
A Biopolymers
A Enzymes
A Amino Acids
A Alcohols
A Other Chemicals

9 different trends

in the analysed patents, like:
A Specific Waste Stream Valorization
A Advanced Fermentation Technologies
A Integration with Other Technologies
A Bioproducts production
A Circular Economy implementation
A Enzymatic Fermentation development
A Microbial Fermentation Implementation.
A Advanced Pretreatment.
A Bioraffinery Concepts.

11



SCIENTIFIC PUBLICATION LANDSCAPE C vcg.qi

Enzyme Fermentation
5% 2%
Organic Acid Fermentation
8%

Anaerobic Digestion
25%

Protein Fermentation
10%

Biogas Production
20%

Lipid Fermentation
10%

Biofertilizer Production
15%

B Anaerobic Digestion B EBiocgas Producticn P EBicfertilizer Production Lipid Fermentation

B Protein Fermentation Organic Acid Fermentation Enzyme Fermentation B Microbial Valerization

200

150

100

50

B $ —— =
- —.__
0

Confidential & Proprietary. Copyright © VCG.AI. All rights reserved.

VALUE CHAIN GENERATOR

+3.000 QUALITY PUBLICATIONS

on SHW VALORISATION IN THE LAST DECADE , WITH
AN ACCELERATING TREND

8 major applICATION SECTORS

A Anaerobic Digestion

A Biogas Production

A Biofertilizer Production

A Lipid Fermentation

A Protein Fermentation

A Organic Acid Fermentation
A Enzyme Fermentation

A Microbial Valorization

8 DOMINANT TRENDS

A Anaerobic Digestion Optimization

A Biogas Upgrading

A Biofertilizer Formulation

ALipid Fermentation for Biofuels

A Protein Hydrolysate Production

A Organic Acid Fermentation Optimization
AEnzyme -Assisted Waste Degradation
A Microbial Waste Transformation

12



S MEET YOUR SUSTAINABILITY TARGET
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Circular V al e -
Chains

Prepared exclusively for Andalusia
under the framework of the
SYMBIO project

Funded by the Eurcpsan Union Grant Q =0 YN )
- 4zrzmant No 101135156 O-% 2IMBIQ

Biofibre producer Bio-based
packaging

INPUTS




Introduction

SYMBIO OBJECTIVEx UNCOVER CIRCULAR VALUE CHAINS AND SUSTAINABLE SOLUTI
FOR ANDALUSIA

A Key Insight Andalusia has extensive feedstock streams, espeuwiatbgl and rice residues,

exceeding 3 million tonnes. Olive pomace exceeds 6 million tonnes.

A Bioeconomy CompaniesSYMBIO identified 69 companies that can participate in circular

value chains.

A Focus Aligning these companies and their feedstock resources pafisible value chains

Agreement No 101135186

Funded by the Eurcpsan Union Grant QOWOSV)\“' BIO
O3 .
O



Methodology for Evaluating Bioeconomy
Value Chains

The Data Used

wData on feedstock availability (SYMBIO)

wDatabase on viable technology routes (SYMBIO, VCG.Alg
w Technology availability (VCG.AI) (
wClear local market demand (SYMBIO, VCG.AI)
wDatabase of existing infrastructure in Andalusia (VCG.Al)

vcg.d|

‘ VALUE CHAIN GENERATOR

Use of VCG atrtificial intelligence capabilities

Agreement No 101135186

Fundsd by the Eurcpsan Union Grant Qovo SYM B 10
O ' .
O



Step 1.1: Finding feedstock availability from companies

Sector

Brewery industry

Biofuels

Dairy industry

Rice Farms

Vegetable Oils

# of Companies Examples Main Activities

11 Heineken Espana, Cervezas Sa | argescale beer production, craft brewing.
Miguel, Cervezas Alhambra

11 EcocastulunLipidosSantiga Biodiesel and biomass production (solid
BioOi] CEPSBioenergiaSan biofuels, wasteo-energy), renewable energy
Roque plants.

9 COVAP, Lactakaileva Queso  From largescale dairy processing to artisanal
Payoyo cheese production and commercialisation

5 HerbaRicemills S.A., ARROZUA Rice cultivation, drying, storage, processing,
ArroceriasPons Arrocesde and specialised biotech applications.
Dofnan

4 DEOLECsovenasroup, ACESURDIive/vegetable oil production

‘-O C AA Te
8‘9) SYMBIO



Step 1.2: Uncovering top Biomasses in Andalusia

Barley Straw107,006.00_\ |_Alfalfa Fiber 87,574.00
Sugarbeet 130,823.00\ | ‘.
\

Fundzd by theE san Union Grant Q
[ 8c_%g§x.m.a.ns.>



Step 2: Finding Viable Technology Rou

ht AgS | yR 622R NbaARdzsSa
F OAR KéRNRf&ara Ib RSKéRNJ G

i

wEstablishedechnological readiness (TRL High)

wi 08 { (i N} gEndgmatic® Nb A G 2/f
KERNRBf&ara b adal NI F&

wTRL mido-high: commercially viable, with
Innovation potential

Fundsd by the Eurcpsan Union Grant
Agresmsant No 101135188
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Step 3: Filling In the tech gaps

Approach:Leverage VCG European technology providers database (450+) to fill local
technology gaps

wldentify and engage companies in the EU specialised
wAdvanced fermentation technologies

wBiochemical refining processes
wldentification of partnerships for tech transfer, licensing, or joint ventures

Benefits:

wAccelerates local bioeconomy development
wLowers technological and financial risk

w Strengthens integration within European bioeconomy networks

E i=d bv the Eurcoean Unisn G -l ) T
Funded by the Eurcpsan Union Grant Qo \)'\)\//‘-v“, BIO
4zrezment No 101135166 O~ B wal
y
)




Step 4: Identifying clear local market demand

|dentified through market analysis & existing industrial partnerships:

Findingcompanies in the region who have the

> Key locall partnerRersarsA
o capacities to offtake the products identified ey lotal pariners-ersarsA,

Local industrial partnerships: Ferrero, Mondelez

Sorbitol: Food industry mainly. International, Romero Alvare3gervipan

Furfural: Specialty chemicals market (resins, Andalusian chemical & agribusiness comparkessan
P y ( SA, Andros Granadéapanyslndustriad_acteasle

adhesives, solvents). GranadaNuvariaGlobal

undzd by the Europsan Union Grant Qo\{) SYMBIO

Agreement No 101135186




Step 5: Existing Infrastructure & Overlap Analysis

Mapped from VCG database (>13,000 existing EU bioeconomy facilities):

wlIncineration plants
w Fermentation facilities
wBiodiesel producers

Agreement No 101135186

Fundsd by the Eurcpsan Union Grant QOWOSV)\“' B | l:—:]
O~ "
O



Flavor and fragrance
manufacturers

]

NPUTS

=)

@

Brewery * Technology provider

o
INPUTS A i PROCESSES

ouTpuTs
PROCESSUS
A N
o ouTrUTS 17?;:4“‘
I \ I E Wk mot Disconnect links »'iy
oUTPUTS A
I O Fl | R Fl | RAI - Decsaitie Biofibre producer Bio-based
¢ packaging
TS INPUTS
PROCESSES
ouTPuTS
PROCESSES
O Disconnect links
2 Dur Members ouUTRUTS

%< Our Cluster

Funded by the Eurcpsan Union Grant

No 101135166 8_0"0 SYMBIO




Furfuralc product overview

S

iva

What is it?An organic chemical derived from hemicellulose (mainly pentose
sugars like xylose) present in agricultural and forestry residues.

Main applications:Production of resins, adhesives, solvents, lubricants,
pharmaceuticals, agrochemicals, and bioplastics.

Circular potential:Platform chemicaf acts as an intermediate building block for
various specialty chemicals.

High market potential in diverse industries (chemical, pharmaceutical, food,
agriculture).

ol )~ R G
8_0 OSYMBIO
O



Bio-based FurfuraValue Chain In Andalusia

Olive oil Wood
production industry

Wood residues

Olive tree
prunnings

SUPPLY

Oli d wood
100+ gz

Funded by the Eurcpsan Union Grant

Technology
Provider

Bioplastics

Agro_éhemicals

Adhesives

MARKET

Market Application
Companies

Agresment No 101135186

QQ -0
s

vcg.al

VALUE CHAIN GENERATOR

SYMBIO



Regional partnershipsFeedstock and market demand

1 O O + Biomass Producers

Iberia Bioenergy, Castillo dzanenaAlmazarasle la
SubbéticaMueloliva SGTRERBgeoliva Grupo De
Prado

O Technology Providers

1 O + Market Application Companies

Moeve Chemical Park of HueM@uimicaFutura, S.L.,
We Think ResirRersarS.A.Condaplast.A.,

2 FertinagroSur S.LSophimlberia

Created with mapchartnet

9
Y

Fundsd by the Eurcpsan Union Grant 5 Q ‘O
- Agreement No 101135166 O-%D SYMBIO




Filling technology gaps through EU companies

B
Creating international value chains and bringing

innovation to Andalusia. .
inland

Chempolis Espoo @

Companies providing Hydrolysis processes in
Europe that could be eligible for a tech transfer to
Andalusia

France
Compagnie Industrielle de la Matieréégétale Labege @

Andalusia @

Fundsd by the Eurcpsan Union Grant
Agreesment No 101135166




Biomass Availability Andalusia Region

Thesepruningstypically consist of

2,5milliontonnes thin branches (50% by weight),

of olive treepruningsin Andalusia leaves (25%), and thicker
branches or wood (25%).

Source: scaleupioeconomy.eu

Funded by the Eurcpsan Union Grant Q 'O YMRIO
- 4zrzmant No 101135156 O-o. L 2UMBIS



Viable Technology Routes

Furfural Production

A TechnologyAcid hydrolysis, catalytic systems, solvéirgrmal conversion (commercially
mature)

A Established industrial processewidely used in specialty chemical manufacturing globally
(resins, adhesives, solvents).

Agreement No 101135186

Funded by the Eurcpsan Union Grant QOWOSV)\“' BIO
O3 .
O



Existing Infrastructure Overlaps

Moderate to high competition:The competition for biomass in Andalusia is relatively strong,
particularly from the bioenergy industry. Bioenergy plants are-estihblished and generally
offer attractive pricing for farmers, leading to stable supply chains.

Recommended actionsthesheer volume (approximateB.5 million tonnes/yeal) of olive
tree pruningsproduced in Andalusia implies substantial surplus capacity, especially in rural or
Isolated areas that might not currently be fully exploited.

= cpsz
Agreement No 101135186



Conclusion

. Feedstock . Market Infrastructure
VRS Availability LSBT Integration Overlap
Furfural Very High High High Moderate to

High

Fundsd by the Eurcpsan Union Grant Q "O Y N 'a
- Agrezment No 101135166 O.Q 2IMBIO



+ Synthetic chemicats

+ Cosentinl oda

+ Frult extracts

Browse Network NPUTS A INPUTS

+ Mops

2 s -
+ Vater

.

+ Malted barley .

+ Blolink expl food and beverage products .

Phatmaceuticals +

PROCESSES ~
= Creats Bioll Fine

Disconnect links

enicals

Fenisers

oUTPUTS

Speat graine

Polylactic acid

RICE STRAW TO SORBITOL

Gpeat yeart

Disconnect binks

packaging

INPUTS ~

Zeolit +

+ plastic compounds

blodegradable compounds

Pebys: ‘ PROCESSES A
"
ouTPuTS ~
) wood fibes
packaging products +
frowth enveloge for trees -

Disconnect links  Delete card

Lobased and bisdegradable compounds

todeg

Cemazunds of Biepriyeaters an 1 ingrst Mlers

Disconnact Links. Yelato card

Funded by the Eurcoean Union Grant Q‘C)
sty s 8a%b SYMBIO




Sorbitol¢ product overview

‘ What is it?A sugar alcohol (polyol) derived from glucose often sold as a colourless,
<= odourless liquid syrup or as white crystalline powder.

. @ Main applications: Humectant, sweetener, bulking agent and stabiliser,
a texturiser and emulsifier.

'*'/F:\\ High market potential in diverse industries (Food & Beverage, Pharma,
Bo= Personal Care).

Fundsd by the Eurcpsan Union Grant QO_OS Y M B 1O
Agreement No 101135186 o_ / ! \
O



BIOGBASED SORBIT@ALUE CHAIN IN ANDALUSIA

Rice farms

4

Rice straw

SUPPLY

10+ \{f prlgzuction

b\

Enzymatic
Hydrolysis

Fermentation

«

Sorbitol

PROCESSING

Technology
L Providers

Confectionery

Bakeries

s

SUGAR
FREE

Sugarfree products

MARKET

6

ﬂ Market Application

uml Companies

Funded by the Eurcpsan Union Grant
Agresment No 101135186

QOOsYMmBIO
O5%° 7



Regional partnerships Feedstock and market demand

Fundsd by the Eurcpsan Union Grant

Agreesment No 101135166

Biomass Producers

HerbaRicemills S.A., ARROZUXroceriasPons Arroces
del Guadalquivir (various producerfyrocesde Dofian

Technology
Providers
Pevesa Biotech, Biomasa del Guadalquivir

Market Application Companies

FapanysAndros Granada, lEsstepeniaDulcesOlmedo,
LaboratoriosRovj Laboratorios VIR

'S’
N/
L

QOOsYMBIO




Filling technology gaps through EU companies
' 2 (

Creating international value chains and bringing
innovation to Andalusia.

Germany:
. GlLecta, Leipzig
Belgium
3W, Ghent @
France

Afyren, ClermontFerrand
Arbiom, Paris®

Companies providing fermentation processes in
Europe that could be eligible for a tech transfer to
Andalusia

Andalusia =
Created with mapchart.net Q
Funded by the Eurcpsan Union Grant Q ‘O
- Agresment No 101135166 O(%b SYMB | O



Biomass Availability Andalusia Region

A multi-feedstock approach can
reduceseasonalityrisksc if rice
straw is only available after
harvest, you could switch toorn
stover or sugar beet pulpat
different times of the year.

935000tonnes
of rice straw in Andalusia per year

Fundsd by the Eurcpsan Union Grant Qovo SYM B 1O
| &PropTietary>GepyAght® VCG.Al. All rights reserved. O\ : =13
O



Viable Technology Routes

Pre-Treatment

A Physical/Chemical (e.g., steam explosion, mild acid) to break down lignocellulose.
A Increases accessibility of cellulose to enzymes.

Enzymatic Hydrolysis

AcCellulasesconvert cellulose Y glucose.
A Key to high sugar yield for sorbitol production.

Catalytic Hydrogenation: Glucose + hydrogen Y sorbitol,

AFermentation( al t ernati ve route): Mi crobes convert sugars Y

Downstream Processing

A Purification & Concentration of sorbitol solution.
A Potential to produce liquid or crystalline sorbitol forms.

- Fundzd by the Europsan Union Grant Q ~Ocvmnin
< IViD I\
Azreement No 101135166 O.o
= <
)
\J




Existing Infrastructure Overlaps

No overlap:The VCG database does not show any significant competition for rice straw,
however a portion of it needs to stay on fields for soll fertility.

Recommended actiondo secure large volumes for a biased process of sorbitol

production, projects usually need to offer an inventive to ensure farmers can preserve soll
fertility and still se an economic gain in removing the residue.

Agresment No 101135166 O\,



Conclusion

. Feedstock . Market Infrastructure
Ml Avallability Tech Maturity Integration Overlap
Sorbitol Very High Very High High Low

Fundsd by the Eurcpsan Union Grant Q vO YMRIO
- Azresment No 101135166 O.Q T2YMBIO



How can we implement circular value
chains: a case of whey to proteins

O

SYMBIO



Whey -2-value

Greenfield investment into upcycling of the dairy
d A D2 r A aprogucts ikte high  -value ingredients for
the global market

Prepared by
VCG.Al GmbH
Seyfferstr.34
70197 Stuttgart

Gagper Bogil
Business Development Associate



WHEY & DAIRY PERMEATES
UNDER -UTILISED, OFTEN WASTED

3y
Lower value
products

— "

Released in the
environment

Sweet whey &
permeates

Major by-products of dairy processing,
generated during cheese and yogurt
production.

Used as feedstock for
biogas production
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INNOVATIVE CIRCULAR SOLUTIONS

DAIRY BY -PRODUCTS INTO HIGHER VALUE PRODUCTS

FEEDSTOCK PROCESSING

s,
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Sweet & sour
whey

Physicochemical
process
Membrane separation,
Ultrafiltration
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Pharma -grade Protein
lactose concentrate

(WPC)
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AIMING FOR HIGH VALUE -ADDED MARKETS ) vegai®

The process allows for technological
upgrades and adaptation to produce highest

A B Lactoperoxidase A B Lactoferrin
value products.

Extraction of WPC80 and pharmaceutical
grade lactose is a proven process, that
allows a profitable valorisation of dairy

A WPC80 [l Lactose pharma _ ) )
industry by-products at industrial scale.

A Casein products
A Demineralized Dry Whey A Lactose edible

Product profitability

A Products for the food industry
Whey Powder [ Products for the pharmaceutical industry
Milk Powder

Milk Products Traditional dairy products

Product complexity
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MARKETS AND INDUSTRY APPLICATIONS

WPCS80 APharmaade o | act ose

Market price: 11.000 -14. 000 u/ MT Market price: 2.000 -2. 500 u/ MT
Market CAGR: 10,5% (2022-2030) Market CAGR: 5,2% (2024-2032)

Confectionary Nutrition Pharmaceutical F&B Cosmetics
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EXAMPLE FROM THE INDUSTRY ) vegaaif
SERUM ITALIA - PRODUCTION OF PROTEINS (NO LACTOSE)

Revenues S N RS Bde

V)
.m(

Net Income I RN Bdes

.Q_)(

EBITDA % = 15.1%

ROA* = 24.2%
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ENVIRONMENTAL SUSTAINABILITY
IMPACT ON MULTIPLE LAYERS

[

IOYO\ IOYO-

Reduced costs, logistics
and CO2 emissions

Local processing instead of
transport abroad, 9,000+
tonnes less CO2
emissions/year
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Sustainable source of
protein and lactose

40 times less CO2
emissions/kg protein
compared to beef
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Development and long -
term competitiveness

Higher added value for by -
products of the dairy
industry in the region
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of the circular economy together!

Contact Us

VCG.Al GmbH Jon Goriup Dermastia
Seyffer Strasse 34 CEO VCG.AI

70197 Stuttgart jon@vcg.ai

Germany
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