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Transport sector

 oil products 
 least-diversified
 energy import dependency 
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Announced 100% ZEV sales targets 
and bans on ICE vehicle sales



S=f(E, η (Tc), η (Tis))

Service:
km driven Fuel mix,

Fuel demand
Efficiency:
Liter/100 km

Basic principle

Infrastructur



Electric vehicles

Paris Declaration on Electro-Mobility and 
Climate Change & Call to Action:

• more than 100 million EVs

• 400 million two and three-wheelers



Electric vehicles
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Electric motor



Environmental assessment
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Environmental assessment

CO2 emissions per km driven for various types of EV in comparison to conventional cars (power 
of car: 80kW)



The carbon intensity of electricity mix 

CO2 per kWh electricity generated in different European countries



Global hydrogen use and production 



Economic aspects

Total costs of service mobility of various types of EV in comparison to ICE cars 



Fuel cell vehicles



Fuel cell vehicles



Hydrogen refueling stations 



Electric vehicles

Development of the global stock of rechargeable EVs

47%

25%

20%

IEA, 2020



Battery



Scenario for development of 
investment costs 

(Power: 80 kW)

FCV

BEV



Costs of mobility – 2050



Policy framework



FCVs vs BEVs

Costs

Range

BEV 
advantages

FCV 
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- Energy efficiency
- Refuelling time
- Driving range
- Weight of energy storage

BEV

FCV



Announced Hydrogen Council 
vision for FCV

2030 10-15 mil. cars; 0.5 mil. trucks

~ 25000 FCVs
(incl. cars, buses and trucks)

2019



COVID 19

 11 March 2020 – global pandemic

Partial or total 
lockdowns….55% of the 
global population….60% of 
global GDP



GDP



Auto industry



Passenger car registrations, EU

From January to May 2020, EU demand for new passenger cars contracted by 
41.5%. 



Electric vehicles

China: EV sales dropped 54% by the end of 
January, 90% by the end of February 

Oil price drop

Driving range



Short-term environmental benefits



Conclusions

 EVs…full environmental benefit …electricity from RES

 Future policy design should ensure high environmental 
benefits of EVs

 High uncertainties regarding the long-term impacts of COVID-
19 …transport demand will be reduced…increasing role of 
home-working, decrease of international travel…

 Lower investment in electric vehicles

 …unique opportunity to rethink the transport system
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