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André Faaij according to KNAW: 

ÅLobbyist. 

Å Industry funded (thus 
biased) research. 

Å Incrowd at Utrecht 
University 

ÅBijzonder Hoogleraar 
biomass 

ÅSelf-proclaimed expert 

André Faaij (as is): 

Å Distinguished professor 
(universiteitshoogleraar) Energy 
System Analysis (RUG) 

Å Highly cited scientist (global top 1%; 
thomson reuters) 

ÅGlobal research community 

ÅLt//Σ L9!Σ ¦bΣ ²9/Σ ²9CΧ 

Å Some 5% industry funding in some 25 
MEuro acquired research funds to 
date (largely govt, EC, science 
foundation) 

As response to framing in media 

Most points made in this presentation  
have been forwarded to KNAW prior to 
ǇǳōƭƛŎŀǘƛƻƴ ƻŦ ƛǘǎΩ н-pager on bioenergy. 
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Å300 EJ deployment 2nd half of this century needed 

ÅBio-CCS (negative emissions) now paramount (e.g. in 
advanced biorefining) 

ÅEspecially for advanced biofuels and biomaterials (ratio 
some 10 ς 5  :  1, comparable to oil use today). 

ÅLeads to substantial moderation of mitigation costs (vs. 
no BBE). 

ÅMany BBE options competitive vs. fossil reference on 
medium term. 

 

1. Biobased economy in a climate friendly 
future (keeping 2 oC Da¢ ƛƴ ǎƛƎƘǘΧύ 



Energy demand, GHG emissions and 
ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΧ 



9ƴŜǊƎȅ ǎȅǎǘŜƳ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴΧ 

[GEA/van Vuuren et al CoSust, 2012] 



Global biomass deployment  
in relation to GHG mitigation (IPCC AR 5, 2014) 



!ŘǾŀƴŎƛƴƎ ƳŀǊƪŜǘǎΧǇǳǎƘŜŘ ōȅ 
technological progress and pulled 

by high oil prices 
Å!ŘǾŀƴŎŜŘ ōƛƻŦǳŜƭǎΧόǎǘǊƻƴƎ ŜŎƻƴƻƳƛŎ 

perspective) 

ÅBiorefining, biochemicalsΣ ōƛƻƳŀǘŜǊƛŀƭǎΧ 

Å!Ǿƛŀǘƛƻƴ ŀƴŘ ǎƘƛǇǇƛƴƎΧ 

 

Å[ƛƪŜƭȅ ǘƻ ŎƻƳǇŜǘŜ ŦƻǊ ǘƘŜ ǎŀƳŜ ǊŜǎƻǳǊŎŜǎΧ 

Å{ƘƻǳƭŘ ƳŜŜǘ ǘƘŜ ǎŀƳŜ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ŎǊƛǘŜǊƛŀΧόōǳǘ 
that is not the case today!) 

ÅCompetition or synergy? 



Energy use in transport 



Breakdown of CO2 reduction options for aviation till 2050 (ATAG, 2012)  



Biobased chemicals; not covered in 
ŎǳǊǊŜƴǘ Ǝƭƻōŀƭ ǎŎŜƴŀǊƛƻΩǎ όǘƻ ŘŀǘŜΧύΗ 

[Daioglou et al., Energy & Env. Sc., 2014] 

Energy demand  
for major  
Chemicals  
towards 
2100 with 
and without 
Biomass 
deployment I±/ΩǎΣ 

including  
recycling 



Biofuels; demand and learning 

Â Large-scale deployment of advanced biofuels vital to meet the roadmap targets 

Â Advanced biofuels reach cost parity around 2030 in an optimistic case 
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[IEA Biofuels Roadmap] 



Future costs of sugarcane and 
ethanol production in Brazil 

Cumulative sugarcane production [10
6
 TC]
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Explaining the 
experience curve:  
Cost reductions of 
Brazilian ethanol from 
sugarcane 
J.D. van den Wall Bake, 
M. Junginger, A. Faaij, 
T.Poot, A. da Silva 
Walter 
Biomass & Bioenergy, 
2008 



Experience curve for cost of electricity from 

Swedish biomass fired CHP plants. 

Cumulative electricity production (MWh)
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[ Junginger , Faaij  et al., 2005]  



Range of LCOE for selected commercially 
available RE technologies compared to recent 

non-RE costs. 

[IPCC-SRREN, 2011] 



Cost ranges various current 
bioenergy systems. 

[IPCC-SRREN, 2011] 



Projected production costs estimated for 
selected developing technologies 

[IPCC-SRREN, 2011] 



ÅSuffice for 300 EJ (some 80 EJ residues, 20 EJ organic 
wastes, 150 EJ from 500 Mha better quality land and some 
50 EJ from 500 Mha degraded lands. 

ÅProvided agriculture modernizes fast enough to absorb 
growing food demand on less land. 

ÅYield gaps in livestock and cropping sufficient to do so 
(some 10% of arable & pasture lands, 5,000 Mha, needed). 

ÅCan also be done fast enough in coming 3-4 decades. 
ÅCan provide major synergies in improved resource 

efficiency (land, water, nutrients) and increased carbon 
stocks. 

ÅMajor addition economic value in rural areas and marginal 
lands. 

2. Biomass resource potentials (sustainable) 



Key factors  
biomass potentials 

[Dornburg et al., Energy &  
Environmental Science 2010] 


