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Mapping innovation in the field of:

LARGE VOLUME 

BIOMASS COMPONENTS

LOW VOLUME – HIGH VALUE 

BIOMASS COMPONENTS

OFMSW

SLUDGE FROM WASTE WATER TREATMENT

• NATURAL RUBBER

• LIGNINS

• RENEWABLE OILS AND FATS

• VEGETABLE FIBRES

• TERPENES

• NATURAL POLYELECTROLYTES

• URBAN WASTE
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THE STARTING POINT: BUILDING A COMPREHENSIVE DATABASE

A database was built to collect the following information for each of the BBPs identified under 

current development from the above mentioned biomass categories:

• biomass feedstock

• maximum TRL achieved

• number of active firms

• production facilities

• leading actors

• estimated market size

• non bio-based or traditional alternatives

• innovation highlights

• applications

• selected sources of information

biomass components Number of 
innovative 

BBPs 

mapped

natural rubber 5

vegetable fibres 17

renewable oils and fats 19

lignin 23

terpenes 18

polyelectrolytes 6

urban biowastes
19

107 innovative BBPs mapped in this study
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Technical advancement of innovation in BBPs

Spread of TRL values achieved by the 

products included in the database:

• approx. 30% BBPs at TRL 9

• approx. 30% BBPs at TRL 5

• rather empty gap in between
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Technological advancement in every biomass category

• lignin is the most 

intensively investigated 

source of innovative 

BBPs at current

• the highest number of 

new products next to 

commercialization 

actually derives from 

vegetable fibres

• urban wastes are also 

intensively investigated, 

and there are products 

under development at 

all stages of technical 

advancement. 
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Key markets and main applications of the TOP 20 BBPs
assessment based on: active marketplace, EU-based development, innovation degree, market potential

Biomass category TOP BBPs under development Key markets and applications

Natural rubber  Guayule rubber  substitute of natural rubber from Hevea

Br. in all rubbery goods. Automotive.

Biomedical items.

Vegetable fibres  Lignin biocomposites reinforced with natural

fibres

 Microfibrillated cellulose

 Thermoplastic biopolymers reinforced with

natural fibres

 Natural fibres reinforced bioresin pre-pregs

 Self-binding composite non-woven natural

fibres

 injection molding of plastic items

 rheology modifier, reinforcing filler,

emulsions stabilizer, filtering media,

biomedical field.

 alternative to glass or carbon-fibres

reinforced plastics

 alternative to glass or carbon-fibres

reinforced pre-pregs

 plastic paper

Renewable oils and

fats
 Biolubricants

 PHAs

 Biobased polyamide 12

 automotive and industrial field

 biodegradable plastics

 technical plastics
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Biomass category TOP BBPs under development Key markets and applications

Lignin  Lignin-based carbon nanofibres

 Bio-BTX aromatics

 Lignin bio-oil

 Lignin-based phenolic resins

 High-purity lignin

 Biobased phenol and alkylphenols

 alternative to PAN-based carbon fibers.

Composites

 bio-based raw chemicals

 green chemicals and biofuels

 alternative to phenolic resins.

Constructions.

 thermosets. Composites. Additive for

plastics.

 aromatic chemicals and monomers

Terpenes  Limonene-based engineering polymers  bio-based polyurethanes, polyamides,

polycarbonate

Polyelectrolytes  Bacterial biosurfactants (sophorolipids and 

rhamnolipids)

 Biotechnological chitosan

 medical and pharmaceutical

formulations, cosmetics, personal care,

food industry

Urban biowastes  PHAs from urban wastes

 volatile fatty acids (VFAs) mixtures

 biodegradable plastics

 raw chemicals to produce esters,

solvents, polymers.



TRL distribution of the TOP 20 
innovative BBPs
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 to be bio-based in no more enough!

 advanced materials whith improved technical performances

 innovative solutions for high added value niches, such as biomedical items

 valorization of wastes

 increasing opportunities for the plastics sector

 lignin is the new oil (?)

 forward-looking management of critical raw materials

What are the trends actually??



straight substitute of fossil-based products

non substituting fossil-based products

high feedstock

availability in 

the EU

limited feedstock

availability in the 

EU

PHA from u. waste
PHA from oil and fats

limonene technopolymershigh purity lignin

lignin biocomposites
chitosan

biolubricants

phenols & alkylphenols

VFR thermoplastics

VFR bioresins

self-binding VF

VFAs

biosurfactant

PA12

lignin carbon fibres

lignin biophenolic resins

nanocellulose

lignin bio-oil

BTX aromatics



Market and scenario analysis

• Relatively high costs: 1,5-5 time 

competing products

• But interesting Compound Annual 

Growth Rate (CAGR): 2-12%

Opportunities from alternative scenarios:

o Fossil fuel depletion

o Sustainability concerns

o Climate concerns

R&D gaps

• Importance of research:

o Yields & technologies

o Feedstock availability

o Quality and stability, batch-
to-batch consistency

• But key role of:

o Policy

o Awarness
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