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Biokraftstoffe – Machen BtL-Kraftstoffe das
Rennen?

Produktionskosten und Investitionsmöglichkeiten
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BIO-raffiniert IV "Öl-Wechsel - Wie managen wir die 
Rohstoffe der Zukunft"

Oberhausen, 23. November 2007
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Biofuel Evaluation Methodology - Fuel Types

Fuel types can be categorized based on raw materials and ma in conversion
technologies

Fuel 
product

Raw
material

Conversion
technology

Diesel

DME

Synthetic fuels

Petrol

CNG

LNG

MethanolCTL

GTL

Bio-
diesel

Plant
oil

Bio-
ethanol

Bio-
butanol

Biofuels

Crude oil Natural gas Coal Biomass

Oil pro-
cessing

Gas pro-
cessing

Gasification
Fermen-

tation
Plant oil

processing

Fossil fuels

LPG

Hydro-
gen

BTL/ 
FT diesel

Bio-
gas/SNG
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Biofuel Evaluation Methodology - Generations

Different generations of modern fuels deriving from  fossil and renewable 
resources exist

Based 
on 

renewable 
energy

Hydrogen

today tomorrow

2nd Generation Biofuels

GTL fuels

Clean Conventional Fuels (e.g. sulphur-free)

Based
on

biomass

Based
on 

natural 
gas

Based 
on

crude
oil 

CNG / LNG
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There are many pathways for the energetic utilisati on of the different kinds 
of biomass 

Source: Fraunhofer Institute for Environmental, Safety and Energy Technology

Energy Crops

Harvest/Collection                   Processing                Transportation               Storage

Thermochemical Conversion

Carbon-
ization

Solid Fuel

Combustion
(fuel cells, engine, turbine, boiler)

Electricity

Harvest Residues
(straw, forestry waste)

Waste             (slurry, sewage, 
industrial and commercial residues) 

Pyrolysis Gasifica-
tion

Alcohol
Fermen-

tation

Fermen-
tation

Compos-
ting

Fermentative and Enzymatic 
Conversion 

Physical-chemical
Conversion

Physical-chemical
conversion

Transester

Synthesis

Liquid Fuel Fuel Gas

HeatThermal Energy Process

Biofuel Evaluation Methodology - Interconnections
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Ecological / political
factors

• GHG emissions and 
reduction costs

• Support of local farmers

• Efficient land use / food
vs. fuel usage

• Reduced dependency
on crude oil

• Fuel costs (incl. subsidy
and tax aspects)

• Engine modification
costs

• Infrastructure / availa-
bility costs

• Trade balance impact

Economical factors

Biofuel Evaluation Methodology - Influencing Factors

Biofuels are a complex topic due to the high number of dif ferent  influencing
factors

Technical factors

• Raw material supply

• Conversion technolo-
gies

• Engine / powertrain
technologies

• Infrastructure require-
ments / investments

Biofuels influencing factors

How can interesting technological opportunities be identi fied without
getting lost in these details?
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1) Multiple answers were not possible
2) At the same fuel price
Source: Interviews with approx. 200 car drivers conducted by the Hochschule Reutlingen on behalf of FESTEL CAPITAL 

2)

An analysis of the customer preferences shows clear ly the importance of 
price and low modification costs
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Biofuel Evaluation Methodology - Customers

Acceptance of modification costsBuying criteria for car drivers
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Fundamental aspects of customer acceptance will define the requirements
for short- to mid-term biofuel usage

Biofuel Evaluation Methodology - Customers

Biofuel requirements

• Low raw material and production 
costs

• No additional distrubution / 
infrastructure costs

• Problem-free mixing with existing 
fuel types

• Same chemical/physical proper-
ties as existing fuels (e.g. energy 
content)

Customer acceptance

• Lower prices compared to fossil 
fuels (without tax subsidy!)

• Normal usage of existing cars

- No loss of power and range 

- No modification costs

• High availability and easy 
handling (similar to existing fuels)

Hypotheses regarding biofuel usage

Important are economical factors and not ecological  aspects - the deciding factor 
for market success are the costs for the car owner at the filling stations
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Ecological / political
factors

• GHG emissions and 
reduction costs

• Support of local farmers

• Efficient land use / food
vs. fuel usage

• Reduced dependency
on crude oil

• Fuel costs (incl. subsidy
and tax aspects)

• Engine modification
costs

• Infrastructure / availa-
bility costs

• Trade balance impact

Economical factors

Biofuel Evaluation Methodology - Selection

Due to these requirements the high complexity of biofuel s can be reduced
significantly

Technical factors

• Raw material supply

• Conversion technolo-
gies

• Engine / powertrain
technologies

• Infrastructure require-
ments / investments

Biofuels influencing factors

Regarding success probability only fuel costs based on raw material 
supply and conversion technologies are of importance

View of financial 
investors!
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Based on these requirements only BTL fuel, bioethano l, biobutanol and 
biodiesel were analysed in detail with regard to pro duction costs

Fuel 
product

Raw
material

Conversion
technology

Diesel

Petrol

CNG

LNG

Bio-
diesel

Plant
oil

Bio-
ethanol 
(sugar & 
starch)

Biofuels

Crude oil Natural gas Coal Biomass

Oil pro-
cessing

Gas pro-
cessing

Gasification
Fermen-

tation
Plant oil

processing

Fossil fuels

LPG

BTL/ 
FT diesel

Bio-
gas/SNG

DME

MethanolCTL

GTL

Hydro-
gen

Bio-
ethanol 
(ligno-

cellulosis)

Bio-
butanol
(ligno-

cellulosis)

Biofuel Evaluation Methodology - Selection

View of financial 
investors!
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A model calculation for Germany shows the competiti veness of the different 
petrol substitutes (1/2)

Price
at Filling 
Station

Profit
Margin

Production
Costs

Plant
Investment

Plant 
Size

ScenarioRegion
Raw

Material
Biofuel

1.300.540.48200200
Large scale 

actual 
without tax

EuropeWheatBioethanol

1.30-0.110.48200200
Large scale 

actual
with tax

EuropeWheatBioethanol

1.300.010.36240200
Large scale 
long-term

Europe
Ligno-
celluloses

Bioethanol

1.300.050.27240200
Large scale 
long-term

USA
Ligno-
celluloses

Bioethanol

1.300.020.30240200
Large scale 

mid-term
USA

Ligno-
celluloses

Bioethanol

1.30-0.130.459050
Small scale 

mid-term
USA

Ligno-
celluloses

Bioethanol

1.300.090.35240200
Large scale 
long-term

Europe
Ligno-
celluloses

Biobutanol

1.300.050.30240200
Large scale 
long-term

USA
Ligno-
celluloses

Biobutanol

1.300.020.33240200
Large scale 

mid-term
USACornBiobutanol

1.300.050.372,60010,00060 USD/barrelEuropeCrude oilPetrol
(Euro/l)(Euro/l)(Euro/l fuel)(mn Euro)(kt/year)

Production Cost Comparison - Szenarios

Source: FESTEL CAPITAL analysis

Numbers are based on a "bottom-up" calculation mode l
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A model calculation for Germany shows the competiti veness of the different 
petrol substitutes (2/2)
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l) Distribution costs

Blending costs

Capital costs

Production costs

Raw material costs minus
revenues from byproducts

A - Petrol (crude oil, 60 USD/barrel)

B - Biobutanol (corn, USA, large scale mid-term)
C - Biobutanol (straw, USA, large scale long-term)
D - Biobutanol (straw, Europe, large scale long-term)

E - Bioethanol (straw, USA, small scale mid-term)
F - Bioethanol (straw, USA, large scale mid-term)
G - Bioethanol (straw, USA, large scale long-term)
H - Bioethanol (straw, Europe, large scale long-term)
I - Bioethanol (wheat, Europe, large scale actual)  

Production Cost Comparison - Szenarios

Source: FESTEL CAPITAL analysis

Bioethanol

Biobutanol
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A model calculation for Germany shows the competiti veness of the different 
diesel substitutes (1/2)

Price
at Filling 
Station

Profit
Margin

Production
Costs

Plant
Investment

Plant 
Size

ScenarioRegion
Raw

Material
Biofuel

1.100.060.821,6001,200
Large scale
long-term 

without tax
EuropeWoodBTL

1.10-0.410.821,6001,200
Large scale
long-term 
with tax

EuropeWoodBTL

1.10-0.611.02200120
Small scale

mid-term 
with tax

EuropeWoodBTL

1.100.340.54401)200
Large scale 

actual 
without tax

EuropeRape seedBiodiesel

1.10-0.130.54401)200
Large scale 

actual
with tax

EuropeRape seedBiodiesel

1.100.060.372,60010,000
60 

USD/barrel
EuropeCrude oilDiesel

(Euro/l)(Euro/l)(Euro/l fuel)(mn Euro)(kt/year)

1) Including oil mill

Production Cost Comparison - Szenarios

Source: FESTEL CAPITAL analysis

Numbers are based on a "bottom-up" calculation mode l
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Production costs

Raw material costs minus
revenues from byproducts

A - Diesel (crude oil, 60 USD/barrel)
B - Biodiesel (rape seed, Europe, large scale actual) 
C - BTL (wood, Europe  small scale mid-term)
D - BTL (wood, Europe  large scale long-term)

A model calculation for Germany shows the competiti veness of the different 
diesel substitutes (2/2)

Production Cost Comparison - Szenarios

Source: FESTEL CAPITAL analysis
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The most competitive biofuel type for the German market is E uropean bio-
butanol made from straw

Production Cost Comparison - Result

Source: FESTEL CAPITAL analysis

A: Petrol (crude oil, 60 USD/barrel)

D: Biobutanol (straw, Europe, large scale long-term)

H: Bioethanol (straw, Europe, large scale long-term)

I: Bioethanol (corn, Europe, large scale actual)  

A: Diesel (crude oil, 60 USD/Barrel)

B: Biodiesel (rape seed, Europe, large-scale actual) 

D: BTL (wood, Europe, large scale long-term)
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