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Outline

� The DENDROM-Project

� Biofuels in the systeme of mobility

� Development of the energy market – links to biofuels

� New competitive situation

� Cultivation of wood by agriculture as ONE variant of 
solutions 

� Conclusions and proposals

Where are the challenges?

From biomass by biofuels to mobility
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Contem perary thermo-chem ical BtL-concepts in Germany

Pressing

Chipping,        milling,         flash pyrolysis

Plants for chipping + pelletising

CUTEC

CHOREN

ITC FZ K

IEC TUB 

Biogas digesters

FEE e.V. 10/07Regional frontier

H2-rich techno logies
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FEE – Fördergesellschaft Erneuerbare Energien e.V.
BtL-conzepts in relation to a region
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FEE – Fördergesellschaft Erneuerbare Energien e.V.
Comparison of BtL 

Gasification fuel - BtL-concepts - Region
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Line of energy

Effort  

Fundamental data for
taking decisions

* Energetical, 
* material, 
* ecological, 
* economical
balances

��� � Criteria, like

* availiability of BM,
* flexibility of GF,
* conditioning of GF, 
* logistis,
* strat. development

for  politicians and 
stakeholders from 
industry, agriculture ,
forestry, gasification
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on a part of limited arable soil
� Mobility

BtL-Technologies Mineraloil IndustryFarmers and 
employees in 
forestry

Engine- and Trans-
port Industry

Consumers

FEE – Fördergesellschaft Erneuerbare Energien e.V.
Biofuels in the Systeme of Mobility -

A Social Problem

Biomass for energy cultivation
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Biofuels in the Systeme der Mobility 

Biofuels and further Carburants

To regard only the automobil as one technical means in the systeme 
to facilitate human mobility (a selection of choices)

Mobility

solar radiation

solar cell current electrical drive
wet biogas cond. engine-gear-shaft-wheel
biomass          BioCH 4 NG engine-gear-shaft-wheel

BioH 2                 FC/hybrid engine-drive

Fossil energy carriers

dry                   syngas
biomass          FT- fuel engine-gear-shaft-wheel

methanol/ethanol      FC/Hybrid engine-shaft-wheel
hydrogen FC-wheel integrated engine

natural gas      Autogas engine-gear-shaft-wheel
crude/coal?     diesel/gasoline engine-gear-shaft-w heel
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Development of the Energy Market (Biofuels) 
Steady Rise of the Price of Crude since 1976 

(Volatile Price Peak since 2005)
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Quellen: /1/ w w w .tecson.de/rohoel.gif 

Tageswert aus /1/
81,3 $/brl

 Die Produktionskosten für Energie-Methanol aus Braunkohle und Strom, nach dem 
CombiFuel-Verfahren in einer Leistungsklasse von 200 Tonnen pro Betriebsstunde,  

betragen   49,89  US $ / Barrel  (Rohöläquivalent)

 Die Produktionskosten für Kraftstoff aus Rohöl w urden berechnet aus dem 
aktuellen Tagesw ert für Rohöl /1/ und den angenommenen mittleren 

Verarbeitungs- und sonst. Kosten von 30 US $ / Barrel

Source: 

Dipl.-Ing. 

Norbert Topf, 

Changed by FEE
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Development of the Energy Market (Biofuels)

2007 – Year at the Peak Oil

Mai 2007:

Global crude 
production

84,9 Mt/d

Prognosis of 
demand of 
IEA for
IV/2007

88 Mt/d
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Development of the Energy Market (Biofuels)

2007 – 1st Year of the Window of Opportunity until 2 017

Sir Nicholas Stern

former Chief Economist Weltbank

Member of the Royal Society

Head of a Study Group ordered 

by the British Government

„The Economics of 

Climate Change“

Published at 31.10.2006

http://www.hm-treasury.gov.uk/
independent reviews/stern 
review/economics climate 
change/stern review report.cfm 

� Fundamentals of life of mankind in danger: Water, f ood, 
health, environment (sea)

��� � Flight of hundreds of millions of people caused by 
hunger, deficiency of water, inundations 

� Costs: Min. 5 … 20 % BSP /a worldwide. 5 % > losses of 
both world wars on global scale.

��� � Climate change in next 30 years unavoidable, but most
serious effects might be avoided by investing about 1  % of 
the global BSP per year from now onwards .

� By 2050 electricity has to be generated at least to 60 % 
carbon-free.

� Technological co-operation (F&E min. Faktor 2)

��� � Need for research and demand for new technologies will 
grow sharply 
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Development of the Energy Market (Biofuels)

Unfrained Demand on Fuel

Source:

Schindler, J.:  
Vortrag 
„Biokraftstoffe der 
Zukunft“, Berlin 
16.03.2006

� Theoretically,
BtL might cover 
max. about 10 to 
30 % of todays
fuel demand. 
� EU: Until 2009 
person and cargo 
transport will 
grow with all 
means of 
transport
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New Competitive Situation

Biofuels Are Competing Subsystems

Soil
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Farmer,
Empoyees 
in forestry

Society

Raw / 
building
material

Bioenergy
carrier

Food / Feed

� Most of  biofuels compete among each other and are i n competition for arable 
soil and water 
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New Competitive Situation

Comparison of Environment Friendliness  
of Mineral and Biofuels

Source:
Federal Authorities for
Energy, 
Environment and
Agriculture of 
Switzerland:

Zah, R. et al:
Ökobilanz von 
Energieprodukten.
Ökologische 
Bewertung von
Biotreibstoffen

Bern, 22.05.2007

Methane manure opt.

Methanol CFB CH
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New Competitive Situation

Comparison of Yields of Biofuels 
Related  to Arable Soil  

Kind of 
biofuel

Gross 
yield of 
biofuel       
[GJ/ha]      
2005 I 
2015

Yield of 
biofuel        
[I/ha]            
2005 I           
2015

Net 
energy 
yield        
[GJ/ha]   
2005 I      
2015

CO2-de-
crease    
[t/ha]       
2005 I      
2015

Costs for 
avoiding 
CO2             
[€/t CO2]     
2005 I          
2015

Biodiesel 51| 60 1.408 | 1.656 38 | 45 3,4 | 4 154 | 145
Bioethanol 
(lignocell.)

21 | 25 640 | 756 18 | 21 1,6 | 2,1 295 | 179

Bioethanol 
(starch)

54 | 68 1.660 | 2.089 30 | 38 2,9 | 3,7 252 | 220

Bioethanol 
(sugar)

132 | 156 4.054 | 4.776 88 | 104 7,2 | 8,5 290 | 276

Biogas 
(maize sil.)

178 | k.A. 4.977 | k.A. 113 | k.A. 8 | k.A. 273 | k.A.

BtL 135 | 158 3.907 | 4.558 118 | 138 10 | 12 272 | 115
Bio-
hydrogen

160 | k.A. 4.742 | k.A. 120 | k.A. k.A. | k.A. k.A. | k .A.

Plant oil 51 | 60 1.420 | 1.670 35 | 41 3,3 | 3,8 83 | 7 8

Source: 
FNR. meo: 
Biokraftstoffe –
eine vergleichen-
de Analyse. 2006. 
Darstellung 
modifiziert von 
FEE

4.977178

120
10

83

��� � Future criteria: 
• Man and freight 
kilometer per
energetical yield por 
hectar

• Balance of
equivalent of carbon 
dioxid (costs per
tonne of CO2)
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New Competitive Situation

Further Challenges

Actual demand of gasification fuel to reach the eco nomic break-even point
in a situation characterised by following factors:

� already today almost all waste wood is consumed by biomass heating and 
biomass power plants, natural industrial residues f rom wood industry by 
pellets production and regionally even forest energ y wood is consumed up 
to the limit of sustainability and the technical-ec onomical limit 

� competing technologies had reached marketability an d their efficiency is  
growing 

� in most cases fuel flexibility is an often unsolved  problem 

� numerous countries all over the world are implement ing their own biofuel 
strategies using their biomass for self-consumption  

� high-temperature gasification producing non-soluble  slags the nutrients 
circle will be interrupted 
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New Competitive Situation

Absurdities….? and the Consequences

��� � biofuels demand for global and macroeconomic thinking and acting

Biofuels of 1st generation, at the moment only avai lable in the market, are mainly biofuels of 
regional added-value chains, of proved being combat ible to engines, contributing to 
emission  reduction, with established distribution chains again are taxed against even legal 
acts adopted by government, whilst
� mixing quotas provide additional competitive advant ages to mineral oil companies,
� European home-made products lost any chance by gove rnmental subsidies for foreign 
imports,  
� fossil natural gas is exempted form taxes until 201 0, also the drain home consuming 
power to foreign countries,
� it is state of scientific knowledge: for partially providing mobility by biomass a mix is 
more favourable than relying on a „design fuel“
� the German industrial branch no. 1 leaves the new m arket to foreign competitors 
� main technologies of the 2nd generation will presum ably not be available on the market 
in 2015
��� � but the EU-Council set the binding target of 10 % b iofuels already for 2020.
��� � Unregulated consuming power of drivers eats tortill as, leads to hunger turmoils, 

cuts rain forests and cause (heart) breaking news a s
„Prices for beer are rising by biofuels“.
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New Competitive Situation

Technological Future Potential

Technologies for the 2nd generation of biofuel will  be able to use whole
plants to produce 

Liquid biofuels, as
� Bioethanol (up to now from starch and sugar, only, i n future also from
lignocellulosis,
� Fischer-Tropsch-fuel (long time the sole synonym fo r BtL),
� Methanol

Gaseous biofuels, as 
� Biogas, biomethane
� Bio-SNG (substitute natural gas)
� Dimethylether
� Bio-hydrogen

� All of them are closely linkend by competition for arable land and water.

��� � The future had started already.
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Agarian Wood ONE of the Options 

Some Aspects of the Current Situation

� Strong dependence from internal and external factor s, f.i. injection of biogas 
into the natural gas grid, lobbying of the gasifica tion branch, profits, 
development of the climate 

� Demand on knowledge by farmers just now, but scient ific progress of the 
nineties now consumed (discontinuity of research)

� Farmers need facts and figures as basis for their d ecisions pro or contra 
cultivation of wood on their soils, just these fact s and figures do not exist 

� Serious uncertainties and risks prevail, as income until the first crop in 3 to 
6 years, costs, double-edged contractual binding, c ultivation of mixed plants 
(agrarian wood, multiple use plants, C4-plants like  maize, miscanthus 
giganteus, hemp!…)

� gasification fuel has already to compete for agrari an wood, f.i. against maize 
for biogas or plants for bioethanol at set-aside land

��� � Advantages are to be proved: Material, energy enviro nmental, economic 
balances regarding especially the water, humus, min eral Budget (phosphate)

��� � Complete added-value chain, agriculture - logistics - industry
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FEE – Fördergesellschaft Erneuerbare Energien e.V.
Conclusions and Suggestions (1)

� The leading position in developîng biofuel technolog ies as technologies of 
global breakthrough, in favour of industrial crops in agriculture and forestry 
and establishing regional economies characterised b y the innovative middle-
class should not be put on stake

� Objectives and task of these dimensions need comple x strategic actions, co-
laboration of all concerned parties, a consequent, c ontinuous perspective 
research

� Priorities should be fixed for the use of biomass. Soil in agriculture and 
forestry. Soil and water will become a key function  in mobility 

� New upcoming focus in R & D in international co-ope ration: Substitution of 
food and feed plants by non-food and non-feed plant s for biofuel production
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FEE – Fördergesellschaft Erneuerbare Energien e.V.
Conclusions and Suggestions (2)

� State of the competition of biofuel technologies of  the 2nd had put on stake
hope of the public into the technologies for the pr oduction of synthetic fuel

� To avoid mistakes with large macro-economical damag es criteria for 
evaluation have to be established, 
* carbon and energy conversion 
* demand on biomass for developing a biomass carbon economy
* demand for developing the whole added-value chain

� Balancing of interrelated process chains and primar y resources to substitute 
fossil by natural industrial crops

� No descrimination of the biofuels of the first genera tion. Continuity in the 
legal framework to establish a reliable investment climate   
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Thanks to you for your attention
and to the German federal government 

for subsidising the DENDROM-
Project

FEE – Fördergesellschaft Erneuerbare Energien e.V.
Innovationspark Wuhlheide

DE-12555 Berlin
Tel. +49-(0)30 65 76 27 06; Fax +49-(0)30 65 76 27 08, 

info@fee-ev.de, www.fee-ev.de
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