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Drive to lower CO2 emissions 

Urbanisation 

Globalisation 

Growth in electric vehicles 

New OEMs emerging 

Smaller, lighter, greener vehicles 

High speed rail 

50% of automobile sales from BRIC  

Opportunities for: 

Polymers 

Battery materials and 

chemicals 

Green fuels and lubricants 

Advanced adhesives 

Threats to: 

Metals 

Metal treatment & coating 

Glass 

Additives for fossil fuels 

Mega Trends 

Transportation 
Trends 

Impact for 
Chemicals and 

Materials 

Mega Trends 

Transportation 
Trends 

Impact for 
Technology and 

Suplly Chain 

• Drive to lower CO2 emissions 

• Urbanisation 

• Globalisation 

• Growth in electric vehicles 

• New OEMs emerging 

• Smaller, lighter, greener vehicles 

• High speed rail 

• 50% of automobile sales from BRIC  

Opportunities for: 

• Battery Systems 

• Electric Drivetrains 

• Charging Infrastructure 

• V2x Technologie 

• Software defined Functions 

Threats to: 

• Large IC Engines 

• Metals 

• Additives for fossil fuels 
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The gap will shrink to 20-25% in the next 3 years, but it is not enough to override concerns with the 18650 
approach relative to: 
• Reliability, too many components and processes 
• Limited cycle life and anticipated reduction in power over life 
• Battery power at low state of charge is only slightly above motor power, and with anticipated  battery 

power fade over life, the battery can, over time, limit vehicle power at low state of charge 
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http://www.cnet.com/news/teslas-elon-musk-introduces-beautiful-money-saving-home-battery-back-up-system/
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Loss of Li ion

Aging 

Formation of SEI 
layer

Electrodes 
degradation (loss of 

mass)

Secondary reactions

Loss of electrical 
connectivity in 

porous electrodes  

Li ion leaking in the 
graphite layers 

Clogging of microspores; 
passivation layer growth 

Volume change of 
carbon material 
during cycling 
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http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi6276TuaTJAhXG6w4KHRnMAAQQjRwIBw&url=http://www.slideshare.net/ONT_Poland/modelowanie-i-weryfikacja-w-programie-matlab-i-simulink&psig=AFQjCNHZx9drU8bP-2PUHFYeWWwxNOFt0w&ust=1448295940496251
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Intelligente Batterie 

BMS-ControllerBoard 

PowerBoard 

SlowCharge-Module (<20 A) 

DC-Switch I-Sensor 

Zellen-Paket (+Smartheader) 

BMS-Front-End 
GSM 

Logging 

MCU 

Heating 
(integriert in Smartheader) 

5V supply 
redundant 
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Kontrollierte 
Langsam-Ladung 

BMS-Steuerung 
und Überwachung 

Spannungsabgriff, 
Temperaturmessung, 
(Heizelemente) 

Spannungs-Absenkung + 
Sicherheitsschalter 

BMS-Versorgung, 
weitere Funktionen 



SlowCharge - Module 

ControllerBoard 

PowerBoard 
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