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ECN at a glance

Mission

To develop knowledge and technologies that enable a
transition to more sustainable energy systems S
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In power markets ECN works with leading utilities, suppliers and heavy
industrials

Selection of ECN clients and partners in multiple energy & industry sectors
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http://www.shell.com/

Biomass and bioenergy are everywhere..
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Current role of biomass in the global energy mix

Municipal and
Industrial Waste

Agricultural
Crops and By-products
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But current usage concerns mostly traditional biomass




Biobased peculiarities : Fuel costs
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Financial gap:
subsidy basis
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"""""" Power price (market)
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Wind Solar PV Hydro  Geothermal Biogas Bio-power

Stylised figures
B Other  mVariable O&M, fuel M Fixed O&M M Capital All costs €/kWhe

Investment

biobased options have fuel costs and prices can be volatile

Structural changes, links with other demand sectors
Short-term demand-supply dynamics

Particularly hard for feed-in support systems
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IEA WEO (2010): Bioenergy major RES
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WWFEF/Ecofys (2010): Ditto

Final energy (EJ/a)
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Wide variety of technologies...

Biomass
Densification

Biomass to Heat

Combustion

Gasification

Co-firing

Anaerobic
Digestion (AD)

BASIC & APPLIED R&D DEMONSTRATION EARLY COMMERCIAL COMMERCIAL

" Biomass densification techniques I Biomass-to-heat 0 Biomass-to-power or CHP
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... but it‘s certainly a publicly sensitive issue!
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Is there enough biomass?
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Adapted from Dornburg et al. (2008) based on several review studies. Used with kind permission from Essent
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Huge potentials, major uncertainties

Forest residues
Agricultural residues
Dung

Organic wastes (MSW)

Cultivated crops (agricultural land)

Cultivated crops (marginal land)

Total

30-150
15-70
5-55
5->50

0-700
<60-110

<60->1100

~40
~5

~2

Negligible

50
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Key uncertainties...

Issue/effect

Importance

Impact on biomass
potentials

Supply potential of biomass
Improvement agricultural management
Choice of crops

Food demands and human diet

Use of degraded land

Competition for water

Use of agricultural/forestry by-products
Protected area expansion

Water use efficiency

Climate change

Alternative protein chains
Demand for biomaterials

Demand potential of biomass
Bio-energy demand versus supply
Cost of biomass supply

Learning in energy conversion
Market mechanism food-feed-fuel
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The Future for biomass - conclusion

. Biomass iS necessary Dutch co-firing target

I TWh Granted 10.4
| Trget '

- Enough biomass available

« With know-how how to apply it

1 3.0 3.0 74
- However,stable (better?) political . L5 0
frameworks are required | o
2010 2011 2012 2013 2014 2015 2020
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