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• FESTEL CAPITAL is an advisory and investment firm focusing on the commercialisation
of technologies and optimisation of organisations in the areas of energy, environment, 
health, infrastructures, materials and nutrition

• FESTEL CAPITAL supports start-ups and spin-offs from business planning over 
transactions up to business optimisation

• FESTEL CAPITAL invests in selected companies and supports companies based on 
equity participation

• FESTEL CAPITAL has special expertise and experience in business development and 
partnering in China

• For queries, please contact

Dr. Gunter Festel

Schuermattstr. 1, CH-6331 Huenenberg/Zug

E-Mail gunter.festel@festel.com

Internet www.festel.com

Phone/Fax +41 41 780 1643

Mobile Switzerland +41 79 6527 112

Mobile Germany +49 177 356 1837

Mobile China +86 1350 1880 189
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Copyright and Disclaimer

Copyright

• All rights for the use of all or parts of the information in this document, including reprinting 
the whole document or parts thereof, the storage in databanks and translations remain with 
FESTEL CAPITAL

• Individual charts can be reproduced stating FESTEL CAPITAL as source; please contact 
FESTEL CAPITAL, should you wish to reproduce larger parts of this document

Disclaimer

• FESTEL CAPITAL has prepared this document to the best of FESTEL CAPITAL‘s know-
ledge and belief based on all available information

• FESTEL CAPITAL takes no warranty for the accuracy and completeness of this information

• Before deducting individual conclusions, it is necessary to obtain additional data and 
conduct further analyses

• Therefore, all liability for costs or damage resulting from information and conclusions in this 
document is excluded
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Abbreviations

Abbreviations

• BTL Biomass-to-Liquid

• CNG Compressed Natural Gas 

• CTL Coal-to-Liquid

• DME Dimethyl Ether

• FAME Fatty Acid Methly Ester 

• FT Fischer-Tropsch

• GHG Greenhouse Gas

• GTL Gas-to-Liquid

• H2 Hydrogen

• l Litre

• kt Kilotonne

• LNG Liquified Natural Gas

• LPG Liquified Petroleum Gas

• MeOH Methanol

• RME Rape Seed Methyl Ester

• SNG Synthetic Natural Gas
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Evaluation of Different Biofuel Types - 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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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

Evaluation of Different Biofuel Types - 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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The analysis of the customer preferences shows clea rly the importance of 
price and low modification costs
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Fundamental aspects of customer acceptance will define the requirements
for short- to mid-term biofuel usage

Evaluation of Different Biofuel Types - 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

Evaluation of Different Biofuel Types - 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 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)

Evaluation of Different Biofuel Types - Selection

View of investors!
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Company Website Region Hydrolysis Fermentation Products Capacity Development Stage Remark

Abengoa www.abengoa.com Spain Enzymatic (Novozymes) Yeast Bioethanol Capacity 5 mio l/year
Commercial plant under 
construction

Steam explosion for pretreatment (SunOpta), production 
to being in 2007, estimated cost/gallon USD 1.40-1.60

Agrol --- UK Bacillus stearothermophilus --- --- --- ---

Arkenol www.arkenol.com USA
Concentrated acid 
hydrolysis (Arkenol)

Specifically cultured yeast
Bioethanol, citric 
acid

--- Pilot plant 1 t/day
Development of commercial plant (4 mio gallons/year), 
USD 5/gallon heading for USD 3/gallon

BioGasol www.biogasol.dk Denmark Enzymatic (Novozymes)
Convertion of pentoses into 
bioethanol using a thermophilic 
anaerobic bacterium 

Bioethanol, 
methane (from a 
biogas process), 
hydrogen (from 
xylose 
fermentation) 

45 l/day (1 t wheat/straw = 300 l 
ethanol)

Labor Founded January 2006

Blue Fire www.bluefireethanol.com USA
Concentrated acid 
hydrolysis (Arkenol)

--- Bioethanol
700 t/day biomass, 24 million 
gallons/year

Pilot plant, commercial plant in 
development

Using Arkenol technology

Brelsford
www.beienginc.com
www.brelsfordenginc.com

USA
Continuous dilute acid 
hydrolysis

-- Bioethanol --- Pilot plant Co-ventures and sale of licences of its technology

BRI www.brienergy.com USA
Gasification (two-stage 
process)

Patented microorganism 
reconstructs CO, CO2 and H2 into 
ethanol 

Bioethanol

1 module: biomass 100,000 t/y and 
approx. 6-8 million gallons/year; 1 plant 
= 7 modules: approx. 50 million 
gallons/year

Pilot plant
First commercial facilities expected to commence 
operations in early 2008

C2 Fuels
C2biofuels.com
(not accessable)

USA --- --- --- 50 mio t/year ---
Planning to develop a plant which would be in operation 
by 2009, partnership with Strategic Energy Institute (SEI)

Celunol (vorher BCI) www.celunol.com USA Dilute acid 
Genetically engineered strains of 
Escherichia coli bacteria 

Bioethanol, 
byproducts will be 
sold

---
2 pilot plants, 1 demonstra-tion 
plant under development (1.4 
mio gallons/year)

Demonstration plant with SunOpta-designed system 
(spring 2007 on stream)

DuPont www.dupont.com USA Enzymatic (BPX - Broin)
Genetically engineered 
Zymomonas mobilis (ICBR - 
Broin)

Bioethanol
Biobutanol

--- Planning pilot plant
Partnering with Broin, plant planned to go into operation 
by 2010, also partnership with BP for biobutanol (additive 
tests to start in 2007)

ECN www.ecn.nl NL/Europe --- --- --- --- ---
Strongly involved in a number of research projects, 
member of NILE project

Elsam (now belongs to 
Dong Energy)

www.dongenergy.com Denmark Enzymatic (Novozymes) ---
Bioethanol
Electricity

Straw 1t/hour
(Upscaling to 4 t/hr)

Pilot (upscaling to 
demonstration plant)

---

Etek www.etek.se Sweden Weak acid hydrolysis Yeast
Bioethanol
Carbon dioxide
Methane gas

400-500 l/day
2 t/d dry softwood

Pilot
NREL process
Plans demonstration plant by 2009 (30,000-60,000 l/y)
(Within the NILE project tests with enzymatic hydrolysis)

Genahol www.genahol.com USA
Dilute acid hydrolysis: 
sulphuric acid

--- Bioethanol 5 t/day Pilot plant Developed in cooperation with DOE

Genencor www.genencor.com USA
Granular starch hydrolyzing 
enzymes (STARGEN)

-- Bioethanol ---
Estimated cellulase cost of $0.10-$0.20 per gallon of 
ethanol

Honda R&D /Research 
Institute of Innovative 
Technology for the Earth

www.world.honda.com Japan Saccrification Microorganisms (RITE) Bioethanol --- Pilot plant (planned) ---

Meanwhile there are numerous technologies to produc e bioethanol from 
lignocellulose (1/2)

Biofuel Production Cost Comparison - Bioethanol
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Meanwhile there are numerous technologies to produc e bioethanol from 
lignocellulose (2/2)

Biofuel Production Cost Comparison - Bioethanol

Company Website Region Hydrolysis Fermentation Products Capacity Development Stage Remark

Icelandic Biomass --- Europe Acid/enzymatic --- Bioethanol 20,000 t lignocellulose/year
Demonstration plant 
(projection 7 mio l/year)

---

Iogen www.igon.ca Canda
Steam explosion and dilute 
acid

Genetically engineered 
saccharomyces yeast (from 
Purdue Research)

Bioethanol 1 mio gallons/year Demonstration plant
Commercial plant with 50 million gallon/year capacity is 
planned
Shell has stake in Iogen

Mascoma www.mascoma.com USA Enzymatic
Thermoanaerobacterium 
saccharolyticum

Bioethanol ---
Developing demonstration 
plants in joint ventures

---

National Renewable 
Energy Lab (NREL)

www.nrel.com USA
Mild acid hydrolyse of the 
hemicellulose fractions with 
subsequent enzymatic

Strain from Zymomonas mobilis
Bioethanol, 
electricity

1 t dry material/day
Pilot plant With a consortium led by Du Pont, NREL plans to build a 

larger unit

NatureWorks www.natureworksllc.com USA Enzymatic (Genencor) ---
Bioethanol, lactic 
acid

--- Pilot-scale Cooperation with Genencor

NEDALCO www.nedalco.nl Netherlands ---
Genetically engineered 
Saccharomyces cerevisiae yeast

Bioethanol, 
electricity

---
Demonstration plant (in 
preparation)

New yeast design with Kluyver Centre of Genomics for 
Industrial Fermentation (in cooperation with TU Delft, 
BIRD Engineering, NEDALCO)

NEDO Izumi Alcohol 
Plant

www.nedo.go.jp Japan Acid hydrolysis
Zymomonas mobilis mobilis 
(NREL - under license) in fixed 
bed and S. cereviscae

Bioethanol 300 l/day
Pilot plant

Using Arkenol technology

Novafuels www.novafuels.com USA Gasification - syngas --- --- --- --- ---

Paper & Fibre Research 
Institute

www.pfi.no Norway Pyrolysis? --- Bioethanol --- ---
Cooperation partners: PFI, Uni Bergen, Royal Institute of 
Techn Sweden, North Trondelag RI; Statoil, Norsk Pellets 
Estra; Research Council of Norway

PureEnergy www.pure-energy.com USA Dilute acid hydrolysis ---

Glucose: 
Bioethanol, Organic 
acids
Xylose: Furfural, 
MTHF, alphatic 
chemicals

--- Demonstration plant Ready for commercialisation

SunOpta www.sunopta.com USA Enzymatic ---
Bioethanol
Biobutanol

--- Pilot Pretreatment process technology

TMO Renewables Limited 
and Bio-ethanol 
Rotterdam (BER)

www.tmo-group.com NL/Europe --- Thermophile-derived enzymes Bioethanol Initially 12 mio t/year
Demonstration plant
(construction begin 2007)

TMO: fermentation technology; BER: finance und building

VTT Technical Research www.vtt.fi Finland --- --- --- --- --- Enzyme research, member of NILE

Xethanol www.xethanol.com USA Acid hydrolysis --- Bioethanol 50 million gallons/year
Planning plant for production in 
2007

---
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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

1.300.540.48200200Without taxEuropeWheatBioethanol

1.30-0.110.48200200With taxEuropeWheatBioethanol

1.300.010.36240200
Large scale 

2008
EuropeStrawBioethanol

1.300.050.27240200
Large scale 

2012
USAStrawBioethanol

1.300.020.30240200
Large scale 

2008
USAStrawBioethanol

1.30-0.130.459050
Small scale 

2008
USAStrawBioethanol

1.300.090.35240200
Large scale 

2008
EuropeStrawBiobutanol

1.300.050.30240200
Large scale 

2008
USAStrawBiobutanol

1.300.020.33240200
Large scale 

2008
USACornBiobutanol

1.300.050.372,60010,000
60 

USD/barrel
EuropeCrude oilPetrol

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

Biofuel 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)

0
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0,7
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d
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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 2008)
C - Biobutanol (straw, USA, large scale 2008)
D - Biobutanol (straw, Europe, large scale 2008)
E - Bioethanol (straw, USA, small scale 2008)

F - Bioethanol (straw, USA, large scale 2008)
G - Bioethanol (straw, USA, large scale 2012)
H - Bioethanol (straw, Europe, large scale 2008)
I - Bioethanol (wheat, Europe)  

Biofuel Production Cost Comparison - Szenarios

Source: FESTEL CAPITAL analysis

Butanol
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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 
without tax

EuropeWoodBTL

1.10-0.410.821,6001,200
Large scale 

with tax
EuropeWoodBTL

1.10-0.611.02200120
Small scale 

with tax
EuropeWoodBTL

1.100.340.54401)200Without taxEuropeRape seedBiodiesel

1.10-0.130.54401)200With taxEuropeRape 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

Biofuel Production Cost Comparison - Szenarios

Source: FESTEL CAPITAL analysis

Numbers are based on a "bottom-up" calculation mode l
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A - Diesel (crude oil, 60 USD/barrel)
B - Biodiesel (rape seed, Europe) 
C - BTL (wood, Europe  small scale 120 kt)
D - BTL (wood, Europe  large scale 1,200 kt)

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

Biofuel 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

Biofuel Production Cost Comparison - Result

Source: FESTEL CAPITAL analysis

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

D: Biobutanol (straw, Europe, Large scale 2008)

H: Bioethanol (straw, Europe, Large scale 2008)

I: Bioethanol (corn, Europe, Large scale 2006)  

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

B: Biodiesel (rape seed, Europe, Large-scale 2006) 

D: BTL (wood, Europe, Large scale 2012)
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Butanol (1-butanol / n-butanol) is being seen as a m ore superior alternative 
fuel than ethanol due to its more favourable chemica l / physical properties

• Butanol has clear advantages compared to ethanol

- Lower vapour pressure and higher flashpoint1)

- Less miscible with water and far less corrosive

- Can be shipped and distributed through existing infrastructure (pipelines and filling 
stations)

- Can replace fossil fuels up to 100% without modifying the engine (some sources say 
only 40%)2)

- Can be blended with diesel or biodiesel and burned in diesel engines

• Butanol has also some disadvantages compared to ethanol

- Lower octane rating3)

- Higher viscosity

Commercialisation of Biobutanol - Properties

1) Vapour pressure (20oC): butanol 5,6 h Pa, ethanol 58,5 hPa; flashpoint: butanol 36oC, ethanol 12oC
2) Ethanol can only be blended up to 85% and here modifications to the engine are required (e.g. flexible fuel vehicle)
3) Research octane number (RON): butanol 96, ethanol 130
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Environmental Energy Inc. (EEI) has developed a bio butanol production 
technology based on corn as feedstock

• The major cost factor for the production of butanol is corn as feedstock

- 1 bushel (ca. 25 kg) will yield approx 1.3-1.9 gallons (5-7 liters) using the conventional 
ABE process and 2.5 gallons (10 liters) using EEI's process

- EEI estimates production costs of butanol using their process and corn as feedstock of 
USD 1,20/gallon (USD 0,32/liter)

- Price of corn was calculated with USD 2.50/bushel (current price USD 4/bushel )

• In comparison the cost of butanol produced from petroleum is USD 1.35/gallon (USD 
0,36/liter)

• Using cellulose or agricultural waste will achieve a more attractive price of USD 
0.85/gallon (USD 0,22/liter)

• In 2005, EEI drove with butanol from US coast to coast and achieved 24 miles to the 
gallon (9.7 liters/100 km) in a car run on 100% butanol (chemically synthesised )

Commercialisation of Biobutanol - EEI

Remark: 1 Bushel is approx. 25 kg, 1 US gallon = 3,785 liters
Source: Data and calculations from Environmental Energy Inc. 
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Environmental Energy Inc. (EEI) has developed dual immobilized reactors 
with continuous recovery process

Commercialisation of Biobutanol - EEI

Source: Environmental Energy Inc. 

Clostridium 
tyrobutyricum

Clostridium 
acetobutylicum

1. Dry or wet milling

2. Conversion of biomass 
into usable sugars

3. Butyric acid and 
hydrogen fermen-
tation (acidiogenic)

4. Butanol fermentation
(solventogenic)

5. High grading: gas-
stripping/adsorption/ 
desorption/condensing/ 
decantation

6. Distillation: high purity

7. By-product recovery
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The whole value chain has to be optimised before a b iobutanol production 
process can be realised successfully

Commercialisation of Biobutanol - Value Chain

• Pretreatment

• Kind of 
hydrolysis 
(enzymatic, 
dilute acid, 
concentrated 
acid)

• Composition of 
hydrolysate

• Microorganisms
(clostridium 
tyrobutyricum/
acetobutylicum, 
zymomonas
mobilis?, 
yeast?)

• Plant design 
(centralised vs. 
decentralised)

• Locations 
(infrastructure, 
acceptance)

• Lignocellulose
feedstock

• Transportation/ 
logistics 
concept

• Durable making

• Storage

• Technology 
(destillation, 
membrane 
technology)

• Infrastructure 

• Logistics

• Business model

• Investments 
(pilot plants and 
upscaling)

• Market 
segment

• Region

• Pricing

• Tax effects

Step 2
Cellulose
Hydrolysis

Step 1
Feedstock

Supply

Step 4
Butanol

Purification

Step 5
Engineering/ 
Construction

Step 3
Butanol

Fermentation

Step 6
Butanol

Distribution
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8

Industrial parks are the preferred location for new biofue l plants in Germany 
and could be preferred partners for biobutanol production

1. BASF Schwarzheide : BioPetrol (150 kt Biodiesel)

2. Bayer Brunsbüttel : Marina Biodiesel (150 kt
Biodiesel)

3. Chemiepark Bitterfeld-Wolfen : Mitteldeutsche  
Umesterungswerke (150 kt Biodiesel)

4. Degussa Lülsdorf : KL Biodiesel (120 kt Biodiesel)

5. Industriepark Zeitz : SAB Sachsen-Anhaltinische 
Biodiesel Werke (110 kt Biodiesel)

6. Infracor Marl : Natural Energy West (225 kt
Biodiesel)

7. Infraserv Höchst : Cargill (250 kt Biodiesel)

8. PCK Schwedt : Nordbrandenburger Umesterungs-
werke (200 kt Biodiesel), Nordbrandenburger 
BioEnergie (225 kt Bioethanol)

8

4

2

5

7

1

6

3

Biodiesel (� 1.366 kt1))

Bioethanol (� 225 kt2))

1) Gesamtkapazität Ende 2006 in Deutschland ca. 2.100 kt (Quelle: IWR)
2) Gesamtkapazität Ende 2006 in Deutschland ca. 490 kt (Quelle: IWR)

Commercialisation of Biobutanol - Infrastructure
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The German Federal Ministry for Education and Resea rch (BMBF) initiated 
the programme BioIndustrie 2021 to promote white bio tech in Germany 

Realisation within "BioIndustrie 2021" - BioIndustrie 2021

• The new funding programme "BioIndustrie 2021" initiated in autumn of 2006 is strongly 
promoting application oriented white biotech projects and especially the target group SMEs

• After a 2-phase application process , 3 - 4 clusters will be chosen at the end of May by a 
panel of experts and funded with 15 - 20 million Euro each

• In the first phase of the application process (September - December 2006), 19 cluster 
concepts were submitted, of which 6 clusters of special interest were chosen and the 
application during the second phase (January - April 2007) funded by the BMBF 

• Under the 6 clusters chosen is also the cluster "Integrated BioIndustry" , the initiative 
submitted by the Frankfurt Bio Tech Alliance supported by FESTEL CAPITAL



� �����

�������� �	
�����
������

�������

27© 2007 FESTEL CAPITAL www.festel.com

The cluster concept "Integrated BioIndustry" of the  Frankfurt Bio Tech 
Alliance shows some unique aspects

Realisation within "BioIndustrie 2021" - "Integrated BioIndustry"

1. Identification of current market needs from application-oriented industries, such as the 
chemical, pharma, cosmetic and food industries

2. Understanding of the entire (cross-company) value chains to combine "Technology 
Push" and "Market Pull"

3. Linking of industrial project partners along the whole value chain necessary for the 
realisation and target-oriented complementation through academic project partners

4. Strengthening of key technologies (e.g. enzymatic catalysis, fermentation, downstream 
processing, process technologies) and additional linkage of the partners within the key 
technology fields

5. Financing of the most attractive projects through a Project Development Fund (see 
chapter 4)

6. Developing additional business opportunities by commercialisation of external project 
results (e.g. co-operation with other winning clusters)
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The conception of the cluster projects considers whole val ue chains based
on current market needs

Key technologies

Project 2: Pharma industry 
(Compound library for drug discovery)

Project 3: Pharma industry 
(Enzymatic catalysis for the production of active agents)

Project 4: Cosmetic industry 
(Modification of natural substances for cosmetics)

Project 5: Food industry
(Lacto proteins and sugars as nutritional supplement)  

Project 6: Utilisation of waste material
(Optimisation of industrial biogas plants)

Project 7: Utilisation of waste material
(Biological fuel cells for the production of electricity from waste water)

Enzymatic catalysis

Fermentation

Downstream 
processing

Process 
technologies

Project 1: Chemical industry
(Bioethanol from lignocellulose as a basic chemical and fuel)

Realisation within "BioIndustrie 2021" - "Integrated BioIndustry"
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An innovative project development fund can especial ly support white 
biotech (and other cleantech) SMEs

• Due to the special characteristics of white biotech (large and already developed markets, 
rapid technical progress, short development times, no or only few state regulations) this 
area is well suited for investments

• With a planned fund size of around 40 million Euro and an additional 15 - 20 million Euro 
governmental funding funding, 15-20 projects could be developed

• The fund is nationwide oriented and operative preferably in Germany, Austria and 
Switzerland

• With the fund concept especially the cross-value chain co-operation of SMEs with 
established companies can be improved 

• Tax optimised structures are possible through the decoupling of R&D and commercial 
realisation of the project results 

• Investors get access to one of the largest and best professional networks of industrial 
companies and academic working groups in the field of white biotechnology

Realisation within "BioIndustrie 2021" - Development Fund
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The fund concept uses existing and established stru ctures and can therefore 
realise a number of operative advantages

Asset Management 
Company

Project Management 
Company

Investors

Project 
partner 2

Project 
partner 1

Project 
partner 3

Project 
partner 4

• Distribution of the 
BMBF funds directly to 
the project partner

• Collection and 
administration of 
investor capital

• Project financing

• Profit payout to the 
investors

• Industrial investors 

• Institutional investors 

• Private investors

• Defining the projects 
with the project 
partners 

• Project management 
(incl. project 
controlling) 

• Commercialisation of 
the projects' results

Advantages

• Control of the 
whole value chain

• Commercialisation 
is secured

• Creation of 
financial pressure 
to succeed

• Financial incentive 
for all participants

• To realise the fund, existing and established finance know-how will be used and the asset 
management will be realised with a partner from the investment area

Realisation within "BioIndustrie 2021" - Development Fund
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The project management company assures the project' s quality and
profitability

• The project management team evaluates project ideas and formulates attractive project 
concepts with industrial and academic partners 

• After the project due diligence , the development work (if possible, together with the 
industrial partners) will be financed (contract R&D) and the fund receives the projects 
results (normally in the form of intellectual property rights like patents)

• The intellectual property rights will be sold to project partners, who have a main interest 
in a commercialisation of the results

- Generally, projects will only be financed, if a project partner has a definite interest in the 
commercialisation of the project results and signs a memorandum of understanding

- These project partners receive an option on the project results, so that a realisation of 
the project results and a financial return to the fund is secured before spending money

• Besides own project results also external project results can be marketed through the 
project development fund; therefore, additional business possibilities and synergy effects 
can be realised on the basis of the existing network

Realisation within "BioIndustrie 2021" - Development Fund
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Bioethanol from lignocellulose is one of the projects whi ch is already
defined and could be financed by the project development fu nd  

Background

• Biofuels , such as bioethanol are becoming more and more important and on a national 
and EU level minimum mixing quantities have been defined

• The necessary required quantity of biofuels in Europe can not be produced from only 
starch and sugar containing raw materials, so that lignocellulose as a raw material has to 
be developed

• In addition, a low-priced basic chemical for further reaction steps (e.g. the conversion to 
ethyl acetate) would be available

Business Case

• Development of the whole process by project partners1) with world-class know-how

• Licencing fees : 5 Euro-Cent per liter � licencing income 5 million Euro per year for each 
100 kt plant

Fermentation
(Partner 3)

Plant optimisation
(Partner 1)

Purification
(Partner 4)

Pilot plant
Fuel production

(Partner 5)

Lignocellulose
hydrolysis
(Partner 2)

Ethyl acetate 
synthesis
(Partner 6)

1) Project partners for all the sections of the whole process have been found and have signed a letter of ientent

Realisation within "BioIndustrie 2021" - Bioethanol Project
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FESTEL CAPITAL is an international advisory and inv estment firm focusing 
on the development / commercialisation of technologi es

FESTEL CAPITAL - Business Concept

FESTEL CAPITAL is an advisory and 

investment firm focusing on the development / 

commercialisation of technologies in the 

areas of energy, environment, health, 

infrastructures, materials and nutrition

FESTEL CAPITAL combines 

entrepreneurship, advisory and investment to 

create and develop innovative businesses

Entrepreneurship

� �����
�������

Advisory Investment

Profile Activities (Examples)

FESTEL CAPITAL ... 

• supports companies, research institutions 
and universities to develop / commercialise
innovative products and technologies

• advises inventors as well as investors to 
successfully create and develop new 
businesses

• finances development work together with 
external investors

• invests in selected start-up and spin-off 
companies mainly in the seed phase

• fosters the development of technology-
related businesses and co-operations with 
China
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FESTEL CAPITAL identifies high potential "not marke t-ready" projects and 
develops / commercialises them together with invest ors / industrial partners

FESTEL CAPITAL - Approach

Approach

• FESTEL CAPITAL identifies interesting projects (products / processes) within research 
institutions and universities based on the understanding of technologies and markets 

• FESTEL CAPITAL finances development work together with investors / industrial 
partners and commercialises products / processes together with industrial partners

Applied 
Research

Basic 
Research

Product
Development

Market
Introduction

Marketing 
and Sales

Research institutions and 
universities

Established industrial company / 
Start-up companyGAP

FESTEL CAPITAL together with 
investors / industrial partners



� �����

�������� �	
�����
������

�������

36© 2007 FESTEL CAPITAL www.festel.com

FESTEL CAPITAL has in-depth expertise in chemical /  lifescience related 
technology fields, infrastructures and China 

FESTEL CAPITAL - Expertise

Energy

Environment

Health

Materials

China

Nutrition

• Bioconversion & Biorefineries

• Biopolymers

• Enzyme Technology

• Nanobiotech & Nanomedical

• Nanocomposites

• Nanoelectronics

• Bioenergy

• Biofuels & Synthetic Fuels

• Solar Energy

• Biological Targets

• Active Substances

• Synthesis & Process Development

• Bioactives

• Drug Delivery 

• Wound Healing

• Biomedical Materials

• Fuel Cell Components

• Tissue Engineering

Industrial Biotechnology

Nanotechnology

Renewable Energy

• Biopharmaceuticals

• Catalysis

• Process Optimisation
Production Technology

Drug Discovery & Development

Molecular Biology

Material Science

Water Technology
• Drinking Water Processing

• Waste Water Treatment

• Water Chemicals

Area Expertise (Examples)

Infrastructure
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FESTEL CAPITAL - Portfolio

FESTEL CAPITAL is building up a portfolio of companies / projects in the
investment areas energy, environment, health, materia ls and nutrition

External Experts

Advisory Board 

External Investors

Energy
• Biobutanol Pro-

duction (1)

• Biogas Production 
(1)

• Biorefinery (1)

• Fuel Additive (1)

• Hydrogen 
Production (1)

Environment
• Drinking Water 

Processing (4)

• Low-cost 
Transportation 
System (1)

• Waste Water 
Treatment (5)

Health
• Gingivitis/Periodon-

titis (1)

• Nano Drug Delivery 
System (2)

• Tissue Engineering 
(1)

• Vaccine Techno-
logy (1)

• Wound Healing (3)

Materials
• Biomedical 

Materials (4)

• Biopolymers (1)

• Polymerization 
Catalysts (1)

Nutrition
• Bioactives Scree-

ning Method (1)

Companies / Projects (Selection) 1)

FESTEL CAPITAL

• Development of Investments

• Management of Portfolio

1) Number of companies / projects in brackets
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FESTEL CAPITAL has worked together with leading tec hnology-oriented 
companies

FESTEL CAPITAL - Partners

Partners (Selection)


