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Vanguard Initiative
Supported by Policy, driven by Industry

multi-level governance for encouraging 

emerging industries (beyond TRL 5) to 

reach the market

INDUSTRIAL INNOVATION

Deliver investments on S3 related 

priorities and reinforce globally 

competitive EU value chains

INTERREGIONAL INNOVATION  

INVESTMENTS

driven by a political commitment of 

40 EU regions

REGIONAL COOPERATION

S3 to boost new growth through 

bottom-up entrepreneurial 

innovation

S3 SMART 

SPECIALIZATION 
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The Vanguard Initiative’s methodology
Learn, connect, demonstrate, commercialise

• Mapping promising business 

models, facilities, projects

• Identify lead regions and 

actors 

LEARN

• Matching events for complementary partner

• Identity funding instruments

• Stimulate interregional  dialogues

CONNECT

• Launch of new ventures, 

partnerships, start-up

• Create new interregional value 

chains

COMMERCIALISE

• Support on definition of business plans

• Define win-win interregional business opportunities

DEMONSTRATE
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INDUSTRY INSPIRED

INDUSTRY DRIVEN

INDUSTRY OWNED
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The Bioeconomy Pilot mission
Key objectives

Support the 
creation of new 
integrated bio-

based value 
chains between 

chemistry, 
agrifood, 

bioenergy, and 
biofuels sectors

Promote new 
business 

opportunities 
through 

interregional 
cooperation and 
ideas exchange

Encourage projects 
at the 

demonstration 
stage to upgrade 

and exploit 
business (beyond 

TRL 5). 

Support 
investment 

pipelines based on 
industry-driven 
business cases 

coherent with the 
S3 of the 

participating 
regions

Promote political 
engagement to 

position the Smart 
specialisation 
agenda at the 

centre of the EU’s 
drive for a 
sustainable 
economy

Part I



The Pilot’s strategy
Key activities

1 / Build an interregional 
bioeconomy alliance by 
promoting stakeholder 
engagement in the Pilot 

initiatives
• Organising B2B matchmaking 

events

• Building alliances with funded 
projects

• Designing decision-making tools 
for SMEs using Big Data and AI

2 / Demonstrate the bioproducts' 
large-scale feasibility 

production by raising public and 
private funds

• Boosting industrial scale 
validation of pilot plants in lignin 
and lignocellulosic sectors

• Demonstrating industrial-scale 
production of sustainable bio-
based advanced chemicals

• Encouraging the industrial 
validation of plants, services and 
products

3 / Increase bio-based products 
market uptake by accelerating 
interregional demonstration 

projects

• Providing business development 
support, business intelligence 
and business plan desing

• Identifying promising industrial 
models in the VI regions

• Activating interregional 
cooperation and attracting EU 
funding sources towards demos’ 
validations

Part I



Italy
• Autonomous Province of 

Bolzano/Bozen – South 
Tyrol

• Emilia-Romagna
• Lombardy
• Piedmont

Slovenia
• Slovenia

Spain
• Navarra

Austria
• Lower Austria

Belgium
• Flanders

Finland
• East and North Finland

Germany
• Lower Saxony
• North Rhine-Westphalia
• Saxony-Anhalt

Sweden
• Värmland

The Netherlands
• South Netherlands
• Randstad/Zuid Holland

UK
• Scotland
• Wales

The Regional commitment
Participating regions

18 Regions participating from 10 countries 
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Bioaromatics

demo-case

Lignocellulosic

biorefinery demo-case

Liquified Bio-methane

demo-case

Biopolymers

demo-case

Creating 
interregional value 
chains to produce 

lignin-based 
aromatic molecules 

and innovative 
sustainable 
materials

Set-up of European 
value chains from 

lignocellulose 
biomass to 

intermediate and 
end-products of 

bulk and fine 
chemicals. 

Enhance wide 
diffusion of bio 

liquified natural gas 
for sustainable 

transport across 
Europe, by 

advancing the state 
of the art of biogas 

upgrading

Creating 
interregional value 
chains by matching 

polymer market 
applications and 
new biobased 
technologies

The Pilot’s demo-cases
Interregional cooperation on innovative use of  
non-food biomass
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The Pilot’s key achievements
1 / Building an interregional bioeconomy alliance

1. Increase Vanguard 

Initiative regions 

participation in demo 

case activities 

• 17 participating regions from 10 countries

• 10 annual events organised on average with over 500 

bio-based experts involved

• 10 project proposals supported by new partnerships 

linked to the Pilot mission

2. Bring together a 

community of bio-based 

experts 

• 1 Memorandum of Understanding signed with the Bio-

based Industry Consortium's (BIC)

• Cooperation for the creation of the BIC Regional 

funding platform

• Over 30 EU projects mobilised in synergic actions of 

multi-learning and cooperation, communication and 

policy influencing

3. Develop a platform based 

on big data and AI for 

creating circular value 

chains

• 12 new Vanguard regions involved, 70% of biomass, 

and 100 technologies mapped

• Digital platform for modelling cross-regional value

chains supported (VCG.AI)

https://biconsortium.eu/regional-funding-platform

https://vcg.ai/
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https://biconsortium.eu/regional-funding-platform
https://vcg.ai/


The Pilot’s key achievements
2 / Demonstrating the bioproducts' large-scale feasibility

1. Bioaromatic applications 

towards their 

industrialisation through the 

Biorizon program

• Several TRL 4/5 pilot units to demonstrate the individual 

steps of the end-to-end process from biomass to aromatics

• Testing and launch of the LIGNOVALUE plant (Mol, 

Belgium) to produce lignin oil (after depolymerization) and 

its fractions. The startup Relement, founded at the end of 

2020, is currently commercialising its first product, MPA.

2. Strengthen biorefining 

technologies to convert 

various lignocellulosic 

fractions into intermediates 

and building blocks that can 

be used to produce biofuels 

and chemicals

• Development of a 100% fossil-free asphalt thanks to the 

replacement of bitumen with a bio-base binder 

(CIRCUROAD Program)

• Design of a business plan for the production of Bio-LNG 

for road transport in Lombardy and a replicability plan in 

Slovenia

• Design of a business plan for the production of 

biopolymers from agricultural biomass

https://youtu.be/NTSRazQB9kk

https://circularbiobaseddelta.nl/focus-themas/projecten/chaplin/
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The Pilot’s key achievements
3/ Boosting bio-based products commercialisation

1. Identify promising industrial 

business models in 

Vanguard regions to 

produce value-added 

products

• 10 new mature business models (above TRL 5) assessed

as new inter-regional demonstration cases

• Decision-making  index for resilient and market-ready 

inter-regional value chains to be incorporated into VCG.AI 

designed and validated (Sustainability Assessment Tool by 

InnobioVC project and Business model design tool by 

SYMBIO project))

2. Activate inter-regional 

cooperation and attract EU 

funding sources

• 5 projects/year in EU programmes to support the most 

promising demonstration projects towards industrial and 

market exploitation

• Promote the I3 biopolymers partnership by attracting 

stakeholders from Vanguard regions

• Innovation Express Call 2024 (IEC2024) via S3 

synchronisation designed and launched

• Develop an IEC2024 expansion and incorporation plan with 

Vinnovate.

https://www.s3vanguardinitiative.eu/multipurpose-

page/call-2024

https://www.alpine-space.eu/project/innobiovc/

https://www.symbioproject.eu/index.html

https://eismea.ec.europa.eu/program

mes/interregional-innovation-

investments-i3-instrument_en
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Bioaromatics via the lignocellulose 
Biorefinery
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Byproducts:
- Energy
- Plastic recycling

-
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time

Thanks to Triple Helix 
bio-aromatics is nog very
well on the regional, but 
also international agenda. 
It starts from the strong 
chemical region Antwerp-
Amsterdam-Rhein-ruhr
Region
Ideal starting point















Ability to offer a bioaromatics platform
Spin off: Relement

20







Lignin as resource for bioaromatics



Analytics & polymer design



VITOs technology platform



Pilot units



Pilot units



Lignin depolymerization
From lab scale to pilot plant

28



Powered by: TNO & VITO
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LIGNIN materials, close to market?

Lignin as a coating material is actually very promising with its many benefits
compared to the synthetic and bio-based coatings currently used. It has excellent anti-
corrosion, anti-bacterial, anti-icing, and UV-shielding properties.

Bio-bitumen: Stora Enso + Poab→ Road in Sweden

Latvijas Finieris→ Industrial production of biobased glue in plywood

”

“

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

1
9

9
0

1
9

9
1

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

2
0

1
1

2
0

1
2

2
0

1
3

2
0

1
4

2
0

1
5

2
0

1
6

2
0

1
7

2
0

1
8

2
0

1
9

2
0

2
0

2
0

2
1

2
0

2
2

Publications mentioning lignin per year 1990-2022



Lignin roles in polymer systems

• Lignin as building block for polymers
• Polyurethanes
• Polyacrylates
• Epoxy resins
• Phenolic resins

• Lignin as additive
• Chemical modification of lignin
• Specific function of bioaromatic additives

• Antioxidant
• Antimicrobial
• UV blocking
• Adhesion
• Thermal resistance



Lignin derived polyurethanes



Polyurethane foams with lignin as 
polyol



Acrylates



Lignin applications



Lignin applications



Resins in collaboration with Westlake 

• BIORECEPY
• Biomass after thermochemical depolymeriation and 

fractionation by TNO
• LIGNICOAT

• Lignin after catalytic depolymerization by VITO + 
glycidation

• LIFE VIABLE
• Eposyresins to make large composites



Adhesives
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BIORESAL project
BIORESAL (BIObased RESins from Aldehydes and Lignin) Project aims to valorize technical lignins and depolymerized lignins to 

produce Lignin based phenolic resins for foam and molding applications→ Replacement of phenol by lignin. 

TEA
Process design

Molding Novolac

Novolac Resol

PF resins (L)PF resins

Resol Foam

Chem. Modification
HCOH replacement

Chem. Modification
Tailoring lignin fractions



BIORESAL



COUNTLESS



Cambium project



Replacing BisphenolA by lignin 
derivatives



Lignicoat



ALIGN, BMBF project in collaboration 
with Flanders



From lignin depolymerization to plastic 
depolymerization
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•LIGNICOST

• Albania, Austria, Belgium, Bosnia&Herzegowina, Bulgaria, Croatia, 

Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, 

Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, 

Netherlands, North Macedonia, Norway, Poland, Portugal, Romania, 

Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey, UK  



Wrap up



Join our mission, join our community



Contacts

Ilaria Re, Lombardy Green Chemistry Association
Email: ilaria.re@italbiotec.it

Ludo Diels, Portfolio Manager at Processes4Planet and Former Advisor 
Sustainable Chemistry – VITO
Email: ludo.diels@vito.be

mailto:ilaria.re@italbiotec.it
mailto:ludo.diels@vito.be
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