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Bio-based products 

 Starches, oil, cellulose 

 Amino acids… 

 Polymers, solvents, surfactants, lubricants 

 Biofuels (not discussed in this talk) 

 Traditional : paper, fabrics (not discussed) 



Policy worldwide 

 US BioPreferred program : energy security 

 



Policy worldwide  (US) 

 US BioPreferred program : energy security 

 



US Policy : public forum 

 US BioPreferred program 

 



Policy worldwide 

 US BioPreferred program : energy security 

 EU Bioeconomy : climate change 

 



Policy worldwide (EC) COM(2012)60 

 US BioPreferred program 

 EU Bioeconomy 

 



OECD  

 Biobased products sustainability 
assessment : best practice 
recommendations 

 



OECD 

 



Bio-based LCA : Case I 

 Waste bags (IFEU, 2009) 

 Comparison of (partly) bio-based plastics 
with conventional HDPE and LLDPE 

 

 In response to attempts by EU countries 
(e.g. France) to ban non-biodegradable 
plastic bags 

 



Bio-based LCA : Case I 

 Waste bags (IFEU, 2009) 

 



Bio-based LCA : Case I 

 Waste bags (IFEU, 2009) 

 



Bio-based LCA : Case I 

 European Commission decided ban on non-
biodegradable bags not in line with EU 
legislation 

 

 



Bio-based LCA : Case II 

 Chemicals from biobased glutamic acid (WUR 
2011) : amino acids instead of carbohydrates 

 From protein “residue” of biofuel production, 
current application primarily feed  look for 

higher added-value options 

 

 



Bio-based LCA : Case II 

 

 



Bio-based LCA : Case II 

 

 

Acrylonitrile : ingredient of plastics like ABS / SAN / PA 
Current bio-based production higher impacts in all categories 

Optimized bio-based production comparable to fossil ?  



Bio-based LCA : Case II 
 

 

N-vinyl pyrrolidone: glues / solvents / co-polymer 
Current bio-based production lower impacts in most categories 



Bio-based LCA : Case III 

 Biopolymer in notebook computer housings 
(Fujitsu, 2005) 

 

This has actually been implemented ! 



Bio-based LCA : Case IV 

 Cross laminated timber (CLT) in building 
(RMIT 2013) 

 



Bio-based LCA : Case IV 

 Cross laminated timber (CLT) in building 
(RMIT 2013) 

 

Materials 

Energy 



Score… 

 Bios vs Fossils : 3-2 

 



Case V + : bioplastics packaging 

 

What is the fossil product that is 
replaced?  



Case V + : bioplastics packaging 

PLA 
sugar 
beet 

current 

PLA 
sugar 
beet 

future 

PLA ligno 
cellulose 
current 

PLA ligno 
cellulose 
future 

Poly 
styrene 
fossil 

current 

Climate change (IFEU, 2012) 



Case V + : bioplastics packaging 

Acidification potential (IFEU, 2012) 

PLA 
sugar 
beet 

current 

PLA 
sugar 
beet 

current 

PLA 
sugar 
beet 

current 

PLA ligno 
cellulose 
future 

Poly 
styrene 
fossil 

current 

What is input material and technology ?  



Conclusions 

 “Change dependency on fossil fuels without 
costing the earth” 

 Innovative products often not yet optimized 
so try and assess future performance 

 LCA essential instrument to get the full 
environmental picture 

 All case studies used existing LCI data 

 

 


