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Key Figures I of 
Austria Transportation Sector

Introduction of biofuels
greenhouse gas reduction
up to 6%

23 mio. t/a from transportation sector
26% of total Austrian greenhouse gas emissions
61% increase between 1990/2008



The Austrain Transportation 
Sector in 2009

Transportation fuel demand: 331 PJ/a 
(domestic passenger cars 128 PJ/a)

Transportation biofuels:

400,000 t/a biodiesel blending to diesel
100,000 t/a bioethanol blending to gasoline
100,000 t/a pure biodiesel
17,000 t/a pure vegetable oil

Data source: Uba 2010

diesel, 71.0%

gasoline, 
22.0%

transportation 
biofuels, 7.0%



The Energy Efficiency Issue
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Internal combustion engine and battery electric passenger cars
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Types of Electric-Vehicles
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Characteristics of Battery Systems

Why Lithium-Ion-Batteries ?  
⇒ higher specific energy and/or power compared to other systems

Source: saftbatteries

BUT 1) High investment costs, currently 8,000 – 20,000 €/passenger car
Mass prodcution enproduktion necessary
2) Lifetime and 3) Operation below 0°C



Elelectric vehicles since 2010

Reva NXR 
Reichweite: 160 oder 80 
km 
Batterie: Li Ion oder 
Blei 
ab € 15.000.- + monatl. 
Gebühr

Mitsubishi MiEV 
Reichweite: 160 km 
Batterie: Li Ion 16 kWh, 
330V 
ca. € 20.000.-

Smart Fortwo 
electric 
Reichweite: 115 km 
Batterie: Li Ion 14 kWh

Pininfarina B0 
Reichweite: 210km 
Batterie: Li Ion 30kWh, 
410V

Peugeot iOn 
Reichweite: 130km 
Batterie: Li Ion Quelle: Joanneum Research,

Marktrecherche Oktober 2009



Elelectric vehicles since 2011
Tesla Model S 
Reichweite: 250 bis 480 
km 
Batterie: Li Ion 
$ 49.000.-

Loremo EV 
Reichweite: 150 bis 200 
km 
Batterie: Li Ion 
€ 30.000.-

Nissan Leaf 
Reichweite: 160 km 
Batterie: Li Ion

Mini Elektro 
Reichweite: 168 km 
Batterie: Li Ion, 35kWh

Quelle: Joanneum Research, Marktrecherche Oktober 2009



Hybrid-electric vehicles since 
2011/2012

Fisker Karma 
Plug in / 
Rangeextender

el. Reichweite: 80 km 
Batterie: Li Ion 
$ 87.900.-

Toyota Prius 
Plug-in 
paralleler Hybrid

el. Reichweite:20 km 
Batterie: Li Ion

Opel Ampera Plug in 
/ Rangeextender

el. Reichweite: 60 km 
Batterie: Li Ion

BYD Auto F3DM 
(Build Your Dreams)

paralleler + serieller 
Hybrid

el. Reichweite: 100  km 
Batterie: Li FePO

Audi A1 Sportback 
Plug in / paralleler 
Hybrid 
el. Reichweite: 100 km 
Batterie: Li Ion

Quelle: Joanneum Research,
Marktrecherche Oktober 2009



Two-wheelers and others (I)

Vectrix VX-1

Vmax: 100 km/h 
Reichweite: bis 110 km 
Batterie: NiMH, 
3,7 kWh 
€ 8.990.-

E-max 90s

Vmax: 45 km/h 
Reichweite: bis 60 km 
Batterie: Silicon Silizium 
1,9 kWh 
€ 2.990.-

Bauer BIFS26

Vmax: 25 km/h 
Reichweite: bis 60 km 
Batterie: Li Ion 
0,2 kWh 
€ 1.398.-

Alko XOne

Vmax: 45km/h 
Reichweite: bis 40 km 
Batterie: Blei Gel, 
2,8 kWh 
€ 5.399.-

IO Florenz

Vmax: 45 km/h 
Reichweite: bis 80 km 
Batterie: Silizium, 
2,2 kWh 
€ 2.370.-

Quantaya Track

Vmax: 80 km/h 
Reichweite: bis 120min 
Crossfahrzeit 
Batterie: LiPo, 48V 
€ 9.198.-

http://www.scooterman.at/images/xoneweb.jpg
http://www.scooterman.at/images/xoneweb.jpg


Two-wheelers and others (II)
Segway X2

Vmax: 20 km/h 
Reichweite: bis 38 km 
Batterie: Li Ion 
€ 6.590.- exkl.

Bikeboard S500

Vmax: 25 km/h 
Reichweite: 60 km 
Batterie: Li Po 
€ 2.990.- exkl.

Frauscher 750 St. tropez 
Batterie: Li Mn

eRockit 
Mensch-Maschine Hybrid 
Faktor 1:50

Vmax: 80 km/h 
Reichweite: 60-80 km 
Batterie: Li Ion 
Nanophosphat 2,9kWh 
€ 28.900.- exkl.

Quelle: Joanneum Research, Marktrecherche Oktober 2009

http://www.scooterman.at/images/bikeboard_serie.jpg
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Technical Challenges – Power 
Capacity for Charging

4
 

For comparison: standard houshold plug: 4 kWel (250 V, 16 A)!
Quelle: LBST 2009



Power Demand for Charging 
30,000 Electric-Vehicles
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© Ludwig-Bölkow-Systemtechnik GmbH

4
 

Charging infrastructure

necessary

4
 

Long stay at charging point

4
 

Legal aspects in public

areas

Technical Challenges – Charging 
Infrastructure in Cities



Electric-Vehicles as Energy 
Storage – „Vehicle-to-Grid“

Source: Brauner, TU-Wien, 2009

Pumping hydro plant Limberg II:
2 x 80 Mio. m³ water
75,000 MWh
Capacity: 2 x 240 MW

Battery electric vehicles:
Battery capacity: 24 kWh
3.1 Mio. vehicle necessary for same
amount of electricity

New Infrastructure for fast 
loading/unloading necessary
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Number of Electric-Vehicles 
in Styria until 2020
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Electricity Demand for 
Electric-Vehicles in 2020 

97%

3%

Styria: 8.300 GWh/a (30 PJ/a)
electric vehicles: 98 GWh/a

30.000 electric-vehicles are 5%
of passenger car stock in Styria

source: Joanneum Research 2011

Additional electricity demand for
30,000 electric-vehicles

1.2%

Electricity demand
Styria (2009)

98.8%



Electricity Mix in the Austrian Grid

55% renewable 
energy
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Current Generation of Renewable 
Electricity in Styria

small hydro power
34%

wind power
19%

biomass
24%

biogas
21%

PV
0.3%

sewage gas
0.3%

landfill gas
1%

geothermal
0.1%

520 GWh/a 
(excluding large hydro power)

6% green-electricity in Styria

source: LEV 2011



The Additional Electricity Generation 
should be….

97%

3%
98 GWh/a additional renewable electricity demand for 30,000 

electric-vehicles

source: Joanneum Research 2011
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The Additional Electricity 
Generation will be…..

Power plants under construction 
/planned Power

MW

Annual 
production

GWh/a

Investement

Mio. €

Hydro power plant Gössendorf (2012) 18,5 88,6 75 - 80

Hydro power plant Kalsdorf (2013) 18,8 81,2 75 - 80
Hydro power plant Graz (2015) 16,1 72,6 87
PV-plant Mureck (2011) 1 1 3,5 – 4,5
PV-stations subsidised by climate and 
energy fund (2011- 2015)

35 35 100 – 140 

Combined cycle power plant - 
Mellach (2011)

832 4.500 550

Power plant Werndorf (2015) 580 3.000

sources: Österreichs Energie (11/2010); PV assumptions

New power plants in Styria



Additional Electricity Generation in 
Styria until 2013

sources: Österreichs Energie, 11/2010
PV assumptions

additional 
production

4,700 GWh/a

PV-plant Mureck 
(2011)
0,02%

PV-stations 
subsidised by 

climate and 
energy fund 
(2011-2013)

0,40%

Hydro power plant 
Gössendorf (2012)

1,90%

Hydro power plant 
Kalsdorf (2013)

1,70%

Combined cycle 
power plant 

Mellach (2011)
96,0%



Additional Electricity Generation in 
Styria until 2015

sources: Österreichs Energie, 11/2010
PV assumptions

Additonal 
production

7,800 GWh/a,
97% fossil

Fossil power plant 
Werndorf (2015)

39%

Hydro power plant 
Graz (2015)

0,9%

Hydro power plant 
Gössendorf (2012)

1,1%

Hydro Power 
plant Kalsdorf 

(2013)
1,0%

PV-stations (2011-
2015)
0,50%

Combined Cycle 
power plant 

Mellach (2011)
58%
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Development of Passenger Cars 
in Austria



The Electric-Mobilty started 
already long time ago…..

..and is now going to be continued on 
2 and 4 wheels……



…and initially on 2 wheels...
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Graz: Analyses of 
Share of Ways 1982 - 2008
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Expected costs of battery 
development

currently 700 €/kWh

1) High invetsdmentcosts
2) Massenproduction for costb reduction necessary



Cost of „Small Passenger Car“: 
Example Mitsubishi

Mitsubishi Colt 1.1 - gasoline Mitsubishi MiEv - electric

technical data

tare weight 935 kg 1.110 kg
power 55 kW 49 kW
consumption 5,4 l/100km 17 kWh/100km
range (max) 800 km 150 km
cost incl. Taxes 8,999 € 35,900 €
battery leasing - -

energy costs 1,35 €/l 0,20 €/kWh
mileage 10.000 km/Jahr 10.000 km/a
maintenance 400 €/a 220 €/a
insurance 600 €/a 250 €/a
rate of interest 5 %/a 5 %/a



Possible Costs of Transportation 
Service of a Small Passenger Car
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Cost of „Middle Class Passenger 
Car“: Example Renault

Renault Fluence 1.6 16V - gasoline Renault Fluence Z.E. - electric

technical data

tare weight 1.265 kg 1.610 kg
power 81 kW 70 kW
consumption 6,7 l/100km 25 kWh/100km
range (max) 900 km 180 km
cost incl. Taxes 19,990 € 26,400 €
battery leasing - 79 €/month

energy costs 1,35 €/l 0,20 €/kWh
mileage 10.000 km/a 10.000 km/a
maintenance 400 €/a 220 €/a
insurance 600 €/a 250 €/a
rate of interest 5 %/a 5 %/a



Possible Costs of Transportation Service 
of a Middle Class Passenger Car
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Life Cyle Assessment of Electric 
Vehicles

Transportation service

„End of life management“
Dismantling of vehicle

Primary Energy

Electricity production

Electricity grid

Charging infrastructure

Electric vehicle

Production
of vehicle

Production
of battery



The Three Phases in the Life 
Cycle of A Vehicle
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Greenhouse Gas Emissions of 
Vehicle Production
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Greenhouse Gas Emissions of 
Electric Battery Vehicle
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Cumulated Energy Demand of 
Vehicle Production
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The possible GHG reduction until 
2020
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PM10 Immission in Austria – 
Reduction of life time expectation



Particle-Emissions in Transport 
sector



The Future Options for Renewable 
Transportation Fuels

„B-Mobility“
Biofuel vehicles with

- Combustion engine (incl. hybrid)
- Fuel Cell

„E-Mobility“
Battery electric vehicle

„H2 -Mobility“
Hydrogen vehicle with

- Combustion engine (incl. hybrid)
- Fuel cell

today

future



The Challenges

B-Mobility, E-Mobility & H2 -Mobility

Sustainability and efficiency – certified biomass,
renewable electricity & renewable hydrogen

Sustainability of
1st generation

& development of
2nd generation

biofuels

Development of
battery vehicles

& charging
infrastructure

Development of
hydrogen vehicles

& supply
infrastructure

Successful market introduction&implementation

Sustainable
transportation



Comparative Assessment for 
Renewable Transportation Fuels

“B-Mobility” “E-Mobility” “H2 -Mobility”
Primary energy many options many options many options

Fuel production 
technology

1st generation 
existing

2nd generation under 
development

existing

fossil existing

renewable under 
development

Sustainability food/feed/fibre/fuel renewable renewable

Local emission yes no very low

Infrastructure existing partly existing not existing

Vehicle 
technology

existing under 
development

under 
development

Customer needs
(Range/Refuel time)

common uncommon less common



„E-Mobility“
Battery electric vehicles

„B-Mobility“
Biofuel-Vehicles

Driving range per filling/loading
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„H-Mobility“
Hydrogen-Vehicles

Optimum Application of Vehicles 
with Renewable Energy
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Challenges for the Successful Market 
Introduction of Electric-Vehicles

Projekt-
Fördergeber

Electric vehicles might be

a key element in a 

future sustainable mobility

system, if the additional

electricity is produced from

renewable energy
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