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Leiden University 
In the Netherlands 

• Thirteen universities in the Netherlands  
• Three universities of technology 
• Programmes in science, design and 
 engineering 
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0 1000 1800 1927 1960 1974 1987 1999 2030 

 = 1 million people  

Source: www.pbs.org/wgbh/nova  

World population – threat ?... 

http://www.pbs.org/wgbh/nova
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Western EU  - emission ‘hotspot’ 

• Population density 
• Energy use 
• GHG emission 

• Job density 
• Economic activity 
• Main logistics 
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Stabilizing CO2 emissionStabilizing CO2 emission
…… and quickly please !...and quickly please !...

stabilisation triangle:
cut emissions by

7 Gton/year

Source: Carbon Mitigation Initiative; www.princeton.edu
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How to avoid 7 x 1 Gton carbon emission/year
here are the options (1 Gton/year each)

Source: Carbon Mitigation Initiative; www.princeton.edu

Double the fuel 
economy of the 

world’s cars 

Halve the number 
of car kilometres

Use the best 
efficiency in all 
residential and 

commercial 
buildings

Savings

Nuclear power:
Triple the number 
of nuclear power 

plants

Clean Fossil:
Capture and store carbon 
from 800 coal-fired power 

plants

‘Transition’

Wind energy:
50 x today's wind energy

Biofuels:
50 x more ethanol production

Solar cells:
700 x the current capacity

Renewables
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Sustainable Future – Balanced Carbon Cycle 
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Towards a sustainable bio-based economy 
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Renewable vs Bioenergy … 

Shares in total global primary energy supply 2008 
IPCC/SRREN Full Report 2011 
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IPCC/SRREN Full Report 2011 
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Bioenergy paradox – cascading the pyramid ! 

Fuel, Fire, Electricity, Energy, Heat 

Materials, Chemicals  

Food, Feed  

Farma, Health  
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Biomass Futures project EU 

• EU biomass capacity estm. 375-430 MtOE 
• > 2x total bioenergy demand from EU 2020 

• ~37% EU biomass capacity effectively used in 2020 
• Rest imported 
• Too little use of agri-waste 

• Current stimulation (policy, taxes, …) too little 
• Technology & economy development lagging in most countries 

 
Chances: 
• >10% of agricultural arable land free and available (2005-2020) 
• Stimulus of re-utilization technology will enable more rapid 

development and implementation 
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Biorefinery is the sustainable conversion of biomass  
into a plethora of products en energy 
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• WWF Report 
 September 2009 
 

• Industrial Biotechnology 
 Impact 
 Potential 
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Industrial Biotechnology report WWF 

In summary, industrial biotechnology can enable a 
shift toward a biobased economy.  

A biobased economy is based on production paradigms 
that rely on biological processes and, as with natural 
ecosystems, use natural inputs, expend minimum 
amounts of energy and do not produce waste as all 
materials discarded by one process are inputs for another 
process and are reused in the ecosystem. 
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Broad technology portfolio required … 
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Integrated Bio-based value chains 



Innovation = Collaboration 

DISCOVER    DEVELOP      DEMO     DEPLOY  

front end 

high risk 

unbound 

failure is  
an option 

early spin - outs 

new processes  
and products 

new companies 

new monitoring  
methods 

new approaches 
(e.g. Smart Soil 
for CO2 capture) 

spin - in via partners 

DISCOVER    DEVELOP      DEMO     DEPLOY  

PPP’s 

fuzzy  

wild ideas 

high risk 

unbound 

failure is  
an option 

early spin - outs 

new processes  
and products 

new companies 

new monitoring  
methods 

new approaches 
(e.g. Smart Soil 
for CO2 capture) 

spin - in via partners 

unbound 

Focus: (1) start-ups , (2) training engineers, (3) pilot facilities 

pilot 
plant 

demo 
plant 

full 
plant 

lab 
R&D 

‘Knowledge’ 



Bio-Chem-based Public-Private Partnerships in NL 

thermochemical process 

29 M€ ’08-’16 

13 M€ ’03-’10 

catalysis 

30 M€ ’06-’10 

8 M€ ’01-’09 

5 M€ ’07-’12 
GSPT 

enabling  
strong BBE focus 

50+ M€ ’03-’07; 50+ M€ ’08-’16 

enabling  
Systems Biology 

50+ M€ ’04-’10 
industrial biotech 

for BBE 

biotechnology 

http://www.niok.nl/CatchBio_logo_RGB.JPG
http://dsti.nl/
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Netherlands International ?! … 

• Holland is NOT an island !!! 
 

• S&T, R&D per definition international 
 

• BBE challenges per definition international 
 

• Grand challenges 
• Biomass availability ; Nederland ??? 

• Biomass handling, treatment, transport, logistics ; Rotterdam !!! 
• Biomass certification, rules and regulations 

• Biomass conversion, processing, trading … 
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http://www.be-basic.org/index.php?eID=tx_cms_showpic&file=uploads%2Fpics%2Fbridge2020_logo_02.jpg&md5=f810d610a22cfb5a1f2684b39e3c1b5ca6b793aa&parameters%5b0%5d=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjUwMG0iO3M6NjoiaGVpZ2h0IjtzOjM6IjUw&parameters%5b1%5d=MCI7czo3OiJib2R5VGFnIjtzOjI0OiI8Ym9keSBiZ0NvbG9yPSIjZmZmZmZmIj4i&parameters%5b2%5d=O3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2YXNjcmlwdDpjbG9zZSgpOyI%2B&parameters%5b3%5d=IHwgPC9hPiI7fQ%3D%3D
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Water & Food Security - World Water Week 2012 
 
http://www.siwi.org/sa/node.asp?node=1609  

• >   900 million suffer from hunger ! 
• > 1500 million overeat ! 
• > 33% of all food is lost or wasted ! 
• > 25% of water use is spilled over spoiled food ! 

 
• Demand for food & fibre growing with >70% until 2050 
• Threat on water resources and security ! 

 
• Reducing Food Waste 
 ~ reducing pressure on water and land use !!! 

http://www.siwi.org/sa/node.asp?node=1609


nutrients 

2e generation 

agro-emissions 
(run-offs, N2O)  

biobricks 

bioplastics 

1e generation 
biofuels 

“CO2” 

Biobased Economy TODAY: efficient bio-mass utilization ? 

http://www.google.nl/imgres?imgurl=http://www.mymaterial.com.my/foam/images/product_image/polyethylene-foam-in-sheets.jpg&imgrefurl=http://www.mymaterial.com.my/foam/mymaterial-products-menu/2-industry-material-products-cross-linked-polyethylene-foam&h=419&w=590&sz=32&tbnid=QQXFev1x4gmaBM:&tbnh=96&tbnw=135&prev=/images%3Fq%3Dpolyethylene%2Bfoam&hl=en&usg=__P8ZjKjjK0ncCayC3yff9FK5lNek=&ei=bJCGS_-_LYX1-QaGyJXkDQ&sa=X&oi=image_result&resnum=6&ct=image&ved=0CCAQ9QEwBQ
http://www.google.nl/imgres?imgurl=http://www.deccofelt.com/images/circles/big/polyethylene_foam_tape-big.jpg&imgrefurl=http://www.deccofelt.com/materials.htm&h=800&w=800&sz=41&tbnid=fuow86lGDxzpQM:&tbnh=143&tbnw=143&prev=/images%3Fq%3Dpolyethylene%2Bfoam&hl=en&usg=__7zm87pbyvQr7kAGVZIRiYgKSX7k=&ei=bJCGS_-_LYX1-QaGyJXkDQ&sa=X&oi=image_result&resnum=7&ct=image&ved=0CCIQ9QEwBg
http://images.google.nl/imgres?imgurl=http://img.directindustry.com/images_di/photo-g/polyethylene-foam-profile-389619.jpg&imgrefurl=http://www.directindustry.com/prod/abriso/polyethylene-foam-profile-60266-389619.html&usg=__AqJH_LycRYikRNo4Zv1t67xoayo=&h=480&w=640&sz=35&hl=en&start=10&um=1&itbs=1&tbnid=4fKa7o67MtnGfM:&tbnh=103&tbnw=137&prev=/images%3Fq%3Dpolyethylene%2Bfoam%26um%3D1%26hl%3Den%26sa%3DN%26tbs%3Disch:1
http://images.google.nl/imgres?imgurl=http://www.ufpt.com/images/polyethyleneFoam.jpg&imgrefurl=http://www.ufpt.com/united-foam/polyethylene.asp&usg=__9iH7QveRleODnszP4ngYkcAoEOI=&h=324&w=275&sz=59&hl=en&start=7&um=1&itbs=1&tbnid=csxITMZkjRtw_M:&tbnh=118&tbnw=100&prev=/images%3Fq%3Dpolyethylene%2Bfoam%26um%3D1%26hl%3Den%26sa%3DN%26tbs%3Disch:1
http://images.google.nl/imgres?imgurl=http://product-image.tradeindia.com/00088240/b/0/Expanded-Polyethylene-Foam-Sheet.jpg&imgrefurl=http://goldcoinfoam.tradeindia.com/Exporters_Suppliers/Exporter6720.88240/Expanded-Polyethylene-Foam-Sheet.html&usg=__KCM1v7sZYwXGiC_jdaeZ_V8N5eA=&h=338&w=450&sz=236&hl=en&start=13&um=1&itbs=1&tbnid=0WhREPwsm0fmEM:&tbnh=95&tbnw=127&prev=/images%3Fq%3Dpolyethylene%2Bfoam%26um%3D1%26hl%3Den%26sa%3DN%26tbs%3Disch:1
http://images.google.nl/imgres?imgurl=http://img.directindustry.com/images_di/photo-g/polyethylene-foam-protective-packaging-389617.jpg&imgrefurl=http://www.directindustry.com/prod/abriso/polyethylene-foam-protective-packaging-60266-389617.html&usg=__xHW9CoqZzlJ-enElCRFjHCyyXPM=&h=494&w=661&sz=48&hl=en&start=33&um=1&itbs=1&tbnid=tX0sMrzxC7AvDM:&tbnh=103&tbnw=138&prev=/images%3Fq%3Dpolyethylene%2Bfoam%26start%3D18%26um%3D1%26hl%3Den%26sa%3DN%26ndsp%3D18%26tbs%3Disch:1
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Abundant, NO competition with food production 
(Hemi)cellulose instead of starch/sucrose 

corn stover bagasse wheat straw 

paper sludge wood chips paper waste 

Crop residues and paper waste 
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Ethanol from Ag-waste: 2nd generation biotech 
Hemi-cellulosic 
plant material 

Cellulose 
Hydrolysis Pretreatment 

Lignin 

Combustion 

Heat, electricity 

Fermentation 

Ethanol 

Sugar 
Mixture 

Cellulase 



Pretreatment 

Fermentation 

Down stream 

3rd generation 
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Conclusions 
• Bioeconomy is all for efficient utilization of available biomass for 

food, feed, materials, chemicals and energy 

• Including efficient waste reutilization and management 

• Bioeconomy has a global perspective, and require public 
awareness and understanding 

• Growing the Bioeconomy requires vast investment in innovation 
portfolios 

• Transnational, open innovation and public-private collaboration 
are key 
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