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Druga delavnica v okviru projekta SYMBIO 

16.04.2025 



Agenda

• Predstavitev projekta SYMBIO

• Predstavitev platforme VCG.AI in prispevka k projektu SYMBIO 
(Gašper Božič)

• Demonstracija VCG.AI (Gašper Božič)

• Predstavitev rezultatov VCG.AI za Slovenijo (Miha Škrokov) 

• Kako lahko MSP pospešijo trajnost v svojem podjetju (Andrea Boffi) 

• Coaching in mentoring v podjetjih (Elisabetta Pesenti)



Projekt Symbio na kratko
Projekt SYMBIO nudi:

• Orodja in metodološke pristope za oblikovanje bio-osnovanih poslovnih modelov, temelječih na krožnem oblikovanju in industrijski simbiozi.

• Poslovnemodelez visokoŘƻōƛőƪƻƴƻǎƴƻǎǘƧƻin trajnostjo, ki jih je ƳƻƎƻőŜponoviti na ravni EU, ǇǊŜƛȊƪǳǑŜƴŜin potrjene v 12 pilotskih regijah
EU (Italija, Avstrija, Belgija, ~ǇŀƴƛƧŀ, Slovenija, IǊǾŀǑƪŀ).

• Sistem za merjenje in spremljanje simbioze ter njenih družbenih, gospodarskih in okoljskih učinkov.

• Pristop, ki vključuje vse deležnike v dobavni verigi za sodelovanje v zeleni tranziciji.

Tema razpisa: HORIZON-CL6-2023-CircBio-01-7

Vrstaukrepa: HORIZON – Koordinacijski in podporni ukrepi

Zneseknepovratnihsredstev: 1.301.000 €

Trajanjeprojekta: 36 mesecev (1. 1. 2024 – 31. 12. 2026)

Koordinatorprojekta: Lombardy Green Chemistry Association – LGCA (Italija)

Projektni partnerji:
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Cilji 02

OBLIKOVANJE 
KROĢNIH 

VREDNOSTNIH 
VERIG

SPODBUJANJE 
INDUSTRIJSKE 

SIMBIOZE

05

MAPIRANJE 
REGIONALNIH 
RESURSOV, KI 
OMOGOĻAJO 

SIMBIOZO

01
UVEDBA 
SISTEMA 

POROČANJA O 

SIMBIOZI

03

ANALIZA 
VPLIVOV 

BREZ 

ODPADKOV
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Identifikacija in ocena virov ter tehničnih rešitev, ki omogočajo
industrijsko simbiozo in krožno zasnovo.

Oblikovanje interaktivnih vrednostnih verig z uporabo pristopa
brez odpadkov, podprtega z velikimi podatki in orodji umetne
inteligence.

Razvoj integriranega sistema za merjenje in spremljanje
industrijske simbioze na podlagi skupnega regionalnega pristopa
k povezovanju deležnikov.

Prikaz gospodarskih, družbenih in okoljskih vplivov modelov
industrijske simbioze s pomočjo pristopa brez odpadkov.
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Vključevanje ciljev več deležnikov v pospeševanje lokalne
industrijske simbioze ter usposabljanje strokovnjakov za krožno
gospodarstvo.



Pilotne regije

Avstrija

Carinthia

Belgija

Brussels Capital, 
Wallonia, Flanders

Hrvaġka

Italija

Lombardy, Piedmont, 
Veneto, Friuli- 
Venezia Giulia, 
Emilia-Romagna

Ġpanija

Andalusia

Slovenija

Razvita, preizkušena in potrjena metodologija v 12 pilotnih regijah
Evropske unije, izbranih zaradi svojih bioloških virov, infrastrukture in 
potenciala za vzpostavitev tržno usmerjenih dobavnih verig krožnega bio-

gospodarstva.
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Informirajte se o SYMBIO aktivnostih!

https://www.symbioproject.eu/index.html https://www.linkedin.com/company/s
ymbio -project/posts/?feedView=all

https://www.youtube.com/@SYMBIO  
projectEU
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AI development of circular & 
biobased products and 
business models



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

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

DEVELOP TECHNICALLY FEASIBLE & PROFITABLE 
CIRCULAR SOLUTIONS

A COMPETITIVE EDGE WITH SPECIALISED AI

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.



PRODUCTS & 
APPLICATIONS

TECH & MARKET 
MONITORING

FEEDSTOCK 
SOURCING

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

SOLUTION EXAMPLE

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

VCG.AI
SCOPE OF OUR SOLUTIONS

VCG.AI enables a chemical 
company to develop and 
launch new bio -based products 
to diversify its product portfolio.

SOLUTION EXAMPLE

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

SOLUTION EXAMPLE
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TECHNOLOGY LANDSCAPE ANALYSIS & MONITORING
TECH ADVANCEMENTS & MARKET OPPORTUNITES

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

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



3. DISCOVER POSSIBLE 
SOLUTIONS

Analyse feedstocks, 
processing technologies, 
and product applications 
based on the latest data.

4. CUSTOM 
ASSESSMENTS

Start with the feedstock, 
target product, or market 
application, based on 
your challenges & goals.

1. CHOOSE YOUR 
STARTING POINT

Add key details, such as 
material properties and 
quantities, to refine 
solutions from the start.

2. ADD SPECIFIC 
CRITERIA

Dive deep into key 
feedstock and process 
parameters, IP 
landscape, sustainability 
and more.

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

ACCELERATE PRODUCT DEVELOPMENT WITH AI
DEVELOP PATHWAYS TO YOUR TARGET PRODUCTS

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



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.AI 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.

FEEDSTOCK SOURCING
BIO -BASED FEEDSTOCK PORTFOLIO ACROSS EUROPE



Fertilisers 
Producer

Global 
Brewery

Retail
Chain

Chemical 
Company

F&B 
Company

+300,000 tonnes 
of renewable feedstock sourced for 
projects already in development 

15 countries 
where VCG.AI is already deployed

PARTNERS & CLIENTS
EUROPE AND BEYOND

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



Customised demo
Ğ>gṣ!uẏɾ ɐʬǸɶʬȡǸʭ ɐȒ ǱǸɃɐ ǍɅǍȺʳɾȡɾ ǱɐɅǸ 
ǩǍɾǸǱ ɐɅ ǪȺȡǸɅʌɾẏɾ ɶǸɵʔǸɾʌṣ



SLAUGHTERHOUSE WASTE 
(SHW)
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DEMO SCOPE & OBJECTIVE
FERMENTATION OF ORGANIC WASTE FOR CHEMICALS 

Data on the complete value chain
This demo is focused on: Fermentation of organic waste 
to produce chemicals.  

This demo is focused on Slaughterhouse Waste (SHW)

The following data were analysed
•Technical value chain concepts
•Technology landscape and TRL analysis
•IP landscape
•Scientific publications landscape
•Start -ups and new technologies scenario
•Company reports
•EU project reports



TECHNICAL VALUE CHAIN SOLUTIONS
RESIDUALS / VALORISATION PROCESSES

5 types of 
Fermentation 
processes
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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
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12 Different 
Chemical Products
from Simultaneous 
Saccharification and
Fermentation (SSF)

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

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



BLUR AGAIN ALL THE SLIDES

TECHNICAL VALUE CHAIN SOLUTIONS
APPLICATIONS
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36 End -market 
Applications
in the following sectors

•Food & Beverage Industry
•Pharmaceutical & Healthcare 

Industry
•Personal Care & Cosmetics
•Cleaning & Household Products
•Industrial & Chemical 

Manufacturing
•Energy & Biofuels
•Animal Feed & Agriculture

Price point for the Applications 
ranges from
ặᶲṞᶳ-ᶯᶲṩȶȓ ʌɐ ặᶳᶳ-75/kg.



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

•Technology Readiness Level (TRL)
•Process yeilds & other parameters
•Material compositions
•Number of Data Sources
•Number of Patents
•Market Prices : Provides estimated 

pricing for these products when derived 
from beer spent grain, measured in kg, 
liters, or any other relevant unit 
depending on the sector.
•& more...

TECHNICAL VALUE CHAIN SOLUTIONS
DETAILED VIEW
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TECHNICAL VALUE CHAIN SOLUTIONS
LINKED VALUE CHAIN

+220k companies
mapped across Europe in the 
relevant sectors
•Waste generators
•Processing companies
•Chemical producers
•Potential buyers of the 

products in each market 
application 
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Products range from TRL 4 to 9
They are used to develop a variety of Products

•Xylitol ( TRL 4 - 7)
•Citric Acid ( TRL 5 - 9)
•Malic Acid ( TRL 4 - 6)
•Fumaric Acid ( TRL 4 - 7)
•Lactic Acid ( TRL 6 - 9)
•Succinic Acid ( TRL 5 - 8 )
•Itaconic Acid ( TRL 5 - 6)
•Ethanol (Bioethanol) ( TRL 6 - 9)
•Butanol ( TRL 4 - 6)
•Glutamic Acid ( TRL 5 - 9)
•Succinic Acid ( TRL 6 - 8 )
•Itaconic Acid ( TRL 4 - 7)
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TECHNOLOGY READINESS LANDSCAPE

Technology Readiness Level (TRL)
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Startup major trends in SHW valorisation
•Organic Acids Production
•Collagen and Gelatin Extraction
•Biofertilizer Development
•Lipid Recovery and Biodiesel
•Protein Hydrolysates and Animal Feed
•Biogas Production

5 core technologies
•Biotechnology & Enzymatic Processes ứ æɶɐʌǸȡɅ ǍɅǱ fȡǩɶǸ 

Extraction
•Fermentation & Microbial Solutions ứ æɶɐǱʔǪʌȡɐɅ ɐȒ !ȺʌǸɶɅǍʌȡʬǸ 

Proteins
•Food Ingredients from Upcycling ứ oȡȓț æɶɐʌǸȡɅ fȺɐʔɶɾ ǍɅǱ 

Functional Additives
•Sustainable Packaging ứ =ȡɐɳȺǍɾʌȡǪɾ ǍɅǱ =ȡɐǱǸȓɶǍǱǍǩȺǸ ¶ǍʌǸɶȡǍȺɾ
•Circular Economy Solutions ứ ñɐȡȺ ȡɃɳɶɐʬǸɶɾ ǍɅǱ ɐɶȓǍɅȡǪ ȒǸɶʌȡȺȡɾǸɶɾ

Examples:
•ÄIO (Estonia): Converts SHW into sustainable fat substitutes for food and 
ǪɐɾɃǸʌȡǪɾ ʌțɶɐʔȓț ȒǸɶɃǸɅʌǍʌȡɐɅṣ éǍȡɾǸǱ ặᶯ¶ṣ Ằ

HINTS FROM STARTUPS AND SCALEUPS SCENARIO



3795 new PATENTS
regarding the technologies to produce chemicals 
through the fermentation of SHW .

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

9 different trends
in the analysed patents, like:
•Specific Waste Stream Valorization
•Advanced Fermentation Technologies
•Integration with Other Technologies
•Bioproducts production
•Circular Economy implementation
•Enzymatic Fermentation development
•Microbial Fermentation Implementation.
•Advanced Pretreatment.
•Bioraffinery Concepts.
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PATENTS LANDSCAPE
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+3.000 QUALITY PUBLICATIONS
on SHW VALORISATION IN THE LAST DECADE , WITH 
AN ACCELERATING TREND

8 major applICATION SECTORS
•Anaerobic Digestion
•Biogas Production
•Biofertilizer Production
•Lipid Fermentation
•Protein Fermentation
•Organic Acid Fermentation
•Enzyme Fermentation
•Microbial Valorization

8 DOMINANT TRENDS
•Anaerobic Digestion Optimization
•Biogas Upgrading
•Biofertilizer Formulation
•Lipid Fermentation for Biofuels
•Protein Hydrolysate Production
•Organic Acid Fermentation Optimization
•Enzyme -Assisted Waste Degradation
•Microbial Waste Transformation

SCIENTIFIC PUBLICATION LANDSCAPE



YǊƻȌƴŜverige
vrednosti
Pripravljeno izključno za 
Slovenijo v okviru projekta
SYMBIO



1. PRIORITIZIRANA VREDNOSTNA VERIGA

LESNI IN KORUZNI OSTANKI 
V FURFURAL



Kaj je? Organska kemikalija, pridobljena iz hemiceluloze (predvsem pentoznih sladkorjev, kot je 
ksiloza), ki je prisotna v kmetijskih in gozdarskih ostankih.

Proizvodnja že100 let –v 50-ih prejšnjegastoletja izgubi boj s kemikalijami na osnovi nafte. Z 
napredkom tehnologij in nujnostjo nižanjaodvisnosti od fosilnih virov dobiva na povpraševanju. 

Glavna podroļjauporabe: proizvodnja smol, lepil, topil, maziv, farmacevtskih izdelkov, 
agrokemikalij in bioplastike.

Kroģnipotencial: deluje kot vmesni gradnik za različnespecialne kemikalije.

Velik tržnipotencial v različnihindustrijah (kemična, farmacevtska, živilska, kmetijska).

Furfural ςpregledprodukta
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20+ Proizvajalcev

lesa in koruze

Podjetij za odkup

furfurala1 Tehnoloġki

ponudnik

Proizvodnja
koruze

Lesni
ostanki

DOBAVA PROCESIRANJE TRG

Kislinska hidroliza

Furfural

Bioplastika

Suġenje

Agrokemikalije

Proizvodnja
lesa

Ostanki
koruze Lepila

Bio-osnovanaverigavrednostiza furfural v Sloveniji
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1 Proizvajalectehnologije

Proizvajalcibiomase

Potencialnihpodjetij za odkup furfurala6

20+
SiDG, Kronospan  Anles, Beles, Brin, Extraform, Žaga

Cugmajster, Floor Experts, Go-Les, Javor Pivka, RIKO Hiše, 

Marles, M Sora Impregnacija, Lip Bohinj, Lip Bled, 

Marinčič, Masiva, Mbs List, Montpreis, Petkovšek, Plp, 

Sagles, Tila, Tomles, 

Melamin, Belinka Perkemija, Silvaprodukt, Mitol, Livarna

Titan, Impol,   

Regionalnapartnerstva-tƻǾǇǊŀǑŜǾŀƴƧŜpo surovinahin trgu

Tanin d.d.



Ustvarjanjemednarodnihvrednostnihverig
in uvajanjeinovacijv Slovenijo

Slovenia

Chempolis. Espoo
Finland:

Lenzing Group, Lenzing
Austria:

Suncoal, Ludwigsfelde
Germany:

ZapolnjevanjeǘŜƘƴƻƭƻǑƪƛƘ
vrzeliprek podjetij EU



119 tisoč ton lesnih ostankov

887 tisoč ton koruznih stranskih proizvodov

3Confidential & Proprietary. Copyright © VCG.AI. All rights reserved.

Gozdarski ostanki so na voljo pri številnih
gozdarskih in lesnih podjetjih, kot je SiDG
(državni gozdovi), ali s strani žag in 
predelovalcev lesa, kot so Anles, Beles, 
Brin, Extraform…

Vir: BIOEAST in SYMBIO 

wŀȊǇƻƭƻȌƭƧƛǾƻǎǘbiomasev Sloveniji



Proizvodnjafurfurala

•Tehnologija: Kislinska hidroliza, katalitski sistemi, termična pretvorba s topilom
(komercialno zrele tehnologije –TRL 9)

•Uveljavljeniindustrijski procesi: pogosto se uporablja v globalni proizvodnji specialnih
kemikalij (smole, lepila, topila).

IzvedljiveǘŜƘƴƻƭƻǑƪŜpoti



KonkurencaƻōǎǘƻƧŜőŜinfrastrukture za vire

Prekrivanje: podatkovna zbirka VCG ne kaže večje konkurence za koruzne ostanke, vendar
mora dobršen del ostati na poljih za potrebe rodovitnosti tal. Kar zadeva gozdne ostanke, je 
glavna konkurenca les za proizvodnjo energije/peletov.

tǊƛǇƻǊƻőƛƭŀΥ da bi zagotovili velike količine za bioosnovan postopek proizvodnje furfurala, 
morajo projekti običajno ponuditi spodbudo, ki bo zagotovila, da lahko kmetje ohranijo
rodovitnost tal in in hkrati pridobijo gospodarsko korist pri odstranjevanju ostankov.



Veriga 
vrednosti

wŀȊǇƻƭƻȌƭƧƛǾƻǎǘ 
surovin

Zrelost 
tehnologije

±ƪƭƧǳőƛǘŜǾ ƴŀ 
trg

Konkurenca 
za vire

Furfural Visoka Visoka Visoka Zmerna (lesni 
ostanki)

½ŀƪƭƧǳőŜƪ
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Valorizacijasirotke
Zelena naložba v predelavo stranskih proizvodov mlečne
industrije v sestavine visoke vrednosti za Belgijo

VCG.AI GmbH

Seyfferstr.34

70197 Stuttgart 

Gašper Božič

Business Development Associate
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PREMALO IZKORIŠČEN VIR, POGOSTO ODVRŽEN

Sladkasirotka in 

permeati

hŘǾǊȌŜƴƻv okolje

Kot surovinaza 
proizvodnjobioplina

IzdelkiƴƛȌƧŜvrednosti

Glavni stranski proizvodi predelave mleka, ki 
nastanejo pri proizvodnji sira in jogurta.
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MLEČNIH STRANSKIH PROIZVODOV V IZDELKE Z VIŠJO VREDNOSTJO

Fizikalno-kemijski procesi
MembranskoƭƻőŜǾŀƴƧŜ, 

ultrafiltracija

VHODNI MATERIAL PROCESIRANJE TRG

Proteinski
koncentrat

(WPC)

Laktoza
farmacevtske

kakovosti

Sladkain kisla
sirotka

Ljubljanskemlekarne, Mlekarne
Celeia, Pomurskemlekarne, 
Dukat, Vindija,

Pharma: Lek, KRKA
Prehranskidodatki: Proteini.si, 
Sensilab, pharmalinea
Prehrana

10+ 1 30+
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Kompleksnost produkta

WPC80 Lactose pharma

Lactoperoxidase Lactoferrin

PRIZADEVANJE ZA TRGE Z VISOKO DODANO VREDNOSTJO

Casein products

Demineralized Dry Whey

Whey Powder

Milk Powder

Milk Products

Lactose edible

Izdelki za živilsko industrijo

Izdelki za farmacevtsko industrijo

Tradicionalni mlečni izdelki

Ekstrakcija WPC80 in farmacevtsko kakovostne
laktoze je preverjen proces, ki omogoča
dobičkonosno valorizacijo stranskih proizvodov
mlečne industrije na industrijski ravni.

Postopek omogoča tehnološke posodobitve in 
prilagoditve za proizvodnjo izdelkov z najvišjo
vrednostjo.



TRGI IN INDUSTRIJSKE UPORABE

Market CAGR:10,5% (2022-2030)

WPC80

PrehranskidodatkiSladkarije Farmacija Hranain ǇƛƧŀőŀ Kozmetika

Laktozafarmacevtskekakovosti

Market CAGR:5,2% (2024-2032)

¢ǊȌƴŀcena: 11.000 -мпΦллл ϵκa¢ ¢ǊȌƴŀcena: 2.000 -нΦрлл ϵκa¢

Global market size (WPC):14.3 billion 

(by 2031)

Global market size:3.2 billion (by 2027)
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Sredstva

Mehanizacija Est. 35-пл ƳƛƻΦ ϵ

Število zaposlenih* 45

Ocenjena velikost investicije

45 -50 mio ṣ ặ

æɐʬɶǍǬȡȺɅǍdoba

6-7 let

Ocena pri polni zmogljivosti

Prihodki 40-45 mioΦ ϵ

*Nadzorna, operativna in vzdrževalna ekipa



PRIMER IZ INDUSTRIJE
SERUM ITALIA ςPROIZVODNJA BELJAKOVIN (BREZ LAKTOZE)

V letu 2021

Prihodki ᶳᶰṞᶳ Ƀȡɐṣ ặ

EɐǩȡǬǸȶ 6,2 mio ṣ ặ





¬Ǹʌẏɾ ǍǪǪǸȺǸɶǍʌǸ ʌțǸ ǱǸʬǸȺɐɳɃǸɅʌ 
of the circular economy together!

Jon Goriup Dermastia

CEO VCG.AI 

jon@vcg.ai

LI: /jongoriupdermastia

Contact Us
VCG.AI GmbH

Seyffer Strasse 34

70197 Stuttgart

Germany
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