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▪ Renewable resources, biomass, form the basis of the  
bioeconomy.

▪ Crops, side streams, wood, marine sources, etc, etc

Renewable resources 



▪ Renewable resources, 
biomass, form the basis 
of the  bioeconomy.

▪ Crops, side streams, 
wood, marine sources, 
etc, etc

▪ Source illustration: Lange, L., & Lindedam, J. 

(2016). The Fundamentals Of Bioeconomy 

The Biobased Society. United Federation of 

Danish Workers 3F.
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What can/do we do with biomass?

Biomass

Specialty ingredients

sugars

starch

oils & fats

proteins

cellulose

hemicellulose

lignin

Composition:

food

feed

energy

materials

chemical building blocks

Application:



Renewable resources in non-food applications

As old as humanity!

Wool Glues

Paints

Rubber

Wood

Leather
Paper

Strings

Reed

Coir 
(coconut)

Jute

Sisal

Textile

Linen

Putty

Cotton

Linoleum

Hemp
Flax: 5000 B.C.



Biofuel

Building materials

Paints, 
coatings and 
dyes

Agrofibre
composites

Green 
plasticisers

Recent developments

Bioplastics
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Fossil-based products: petrochemicals the basis of plastics

▪Based on only few ‘platform chemicals’

Crude oil

‘nafta’

fuels
ethylene

propylene

butadiene
(+ other C4)

‘BTX’ aromatics
(benzene, toluene, xylene)

5%

95%

Ethylene chloride

polyethylene

polyurethanes

polypropylene

Acrylic acid polyacrylates

Ethylene oxide

PVC

styrene

polybutadiene

SBR rubber

polystyrene

isocyanates

Ethylene glycol

Propylene glycol

isocyanates

Terephthalic acid PET
Ethylene glycol

Propylene oxide



Drop-in

New

We can make the same materials from biomass, and more..

www.groenegrondstoffen.nl



Biodegradable and/or Biobased?

PE, PP 
PS, PET 
PVC, PC

PLA, PHA’s Bio-PE, Nylon 11

PBAT, PCL 

Non biodegradable Biodegradable

Fossil based

Bio-based 
content

End product

O
ri
g
in

Bio-PET
Starch blends, 
PBS



How much land do bioplastics use?
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CO2 emission reduction, binding C
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Binding C, renewable carbon

▪ Biomass is a source of renewable carbon

▪ Also (bio)plastic is a source of renewable carbon

▪ Recycling!
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Recycling classification and methods

▪ Reuse: use the product again

▪ Mechanical recycling: collection, sorting, remelting and
producing new product

▪ Chemiscal recycling: collection, sorting, (chemical) break-
down towards the builing blocks, repolymerising and
reprocessing
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CROPS, PLANTS AND THEIR RESIDUES ARE USED FOR FOOD, FEED AND CHEMICALS

FOOD WASTE IS DIGESTED TO BIOGAS OR BIODEGRADES TO CO2

PRODUCTS AT END OF LIFE ARE REUSED OR RECYCLED MECHANICALLY OR CHEMICALLY3

4 PRODUCTS THAT CANNOT BE REUSED OR RECYCLED ARE BIODEGRADED OR INCINERATED TO CO2

5 INTER- AND INTRACIRCULAR SHORTCUTS ARE AVAILABLE IN CERTAIN CASES

BIOGAS

FOOD

RESIDUES

COMPONENTS

PRODUCTS

CHEMICALS

BUILDING
BLOCKS

MATERIALS
CHEMICALS

REUSE

RECYCLE

(MECH.)

(CHEM.)

1

2 4

3

5

IN A BIOBASED CIRCULAR ECONOMY, CARBON
CYCLES FOR BOTH FOOD & FEED AND CHEMICALS
& MATERIALS ARE LINKED 

5

FEED

CROPS/PLANTS
5
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Circular bioeconomy

▪ Verminderen CO2 uitstoot door hernieuwbare koolstof

▪ Hernieuwbare koolstof uit biomassa en recycling

▪ Vervangen van fossiele producten, met name plastics
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Bioplastics in the circular bioeconomy

▪ Reducing GHG emission through renewable carbon

▪ Renewable carbon from biomass and recycling

▪ Replacing fossil products, esp. plastics and textiles
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harriette.bos@wur.nl 


