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The challenges for EU climate  
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EU targets 

2010 2030 2020 

No ICE in city 
60% GHG  

(1990) 
20% GHG  

(2008) 

2015 2009 

2020 climate 
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ICE -50% in city 

Transport White Paper  

2050 

Targets and average CO2 emissions from new 
passenger cars in EU countries  
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2025 

World harmonized light-duty vehicles test procedure (WLTP) 

New European Driving Cycle (NEDC) 
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GHG emissions in EU 28  



Share of alternatively-powered vehicles  
in the EU, 2017 



Alternatives 

 Biofuels 
 

 Electricity & electric vehicles 
 

 Hydrogen & fuel cell vehicles 



Biofuels 

Mature biofuels 
1st generation biofuels 

Immature biofuels 
2nd generation biofuels 

(from lignocellulose) 

Biofuels in labour stage 
3rd generation biofuels 

(from algae) 

Long term possibility 
4th generation biofuels 

(from genetically manipulated 
feedstocks) 



Biofuels 



Quotas 



EU policies and targets 
 

2010 2030 2020 2015 

20-20-20 40-27-27 

10%  
BF: 5.75%  

Targets for 2030 
 
• a 40% cut in greenhouse gas emissions compared to 1990 levels 
• at least a 27% share of renewable energy consumption 
• at least 27% energy savings compared with the BAU scenario. 
• No sub-target on renewable energy in transport (e.g. 

biofuels)! 

14%  
the share of advanced biofuels and 
biogas must be at least 1% in 2025 and 
at least 3,5% in 2030. 

40-32-32.5 



Global investment in biofuels 



Electric vehicles 



Electric vehicles 

Advantages 
 

Energy efficiency 
 

Energy security 
 

Air pollution 
 

Noise reduction  

Disadvantages 
 

− Costs 
 

− Driving range 
 

− Charging time 
 

− Charging infrastructure 
 



Electric vehicles 

Development of the global stock of rechargeable EVs  

China 
45% 

USA  
 22%              

Europe 
24% 



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 

  road taxes  
 annual circulation tax  
 company car tax  
 registration tax  
 fuel consumption tax  
 congestion charges  

 

 free parking spaces  
  possibility for EVs drivers to use 

bus lanes  
  wide availability of charging 

stations 
  permission for EVs to enter city 

centers and zero emission zones 

Monetary measures Non-monetary measures 





World total final electricity 
consumption by sector 

 



Electricity generation in the EU 28 



Different storage options 



Hydrogen: storage and fuel 

Energy supply chains: Storage and/or use of RES for mobility  

Electrolyser G 
Electricity H2 

Compressor Combined cycle 

Electricity 

H2-Storage 

H2 H2 
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Diversification 

Crude oil 

Natural gas 

Coal 

Transport 

RES 

Nuclear 

Hydrogen 



Global hydrogen use and production  



Economic aspects 



Scenario for development of 
investment costs  

(Power: 80 kW) 

FCV 

BEV 



FCVs vs BEVs 

Costs 

Range 

BEV  
advantages 

FCV  
advantages 

-   Fuel efficiency 
- Refuelling time 
- Driving range 
- Weight of energy storage 

BEV 

FCV 



Conclusions 

Need for environmentally friendly fuels and technologies in 
the transport sector 
 

Biofuels…next generations 
 

 Increasing electricity generation from variable RES  
        ⇒ need for new long-term storage options 
 
  Major challenge – cost reduction and infrastructure 

development 
Stable policy framework, coordinated action between 

different stakeholders, standards – to derive economics of 
scale and reduce risks of the investment.  
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