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Nokia communicator disrupted by  
Apple iPhone 
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What are Disruptive Innovations ? 
Source: Wikipedia 03/2016 
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ÅA disruptive innovation is an innovation that creates a new market 
and value network and eventually disrupts an existing market and 
value network, displacing established market leaders and alliances.  
 

ÅThe term was defined and the phenomenon analyzed by Clayton 
M. Christensen in early 1995.  
 

ÅaƻǊŜ ǊŜŎŜƴǘ ǎƻǳǊŎŜǎ ŀƭǎƻ ƛƴŎƭǳŘŜ ŀ ϦǎƛƎƴƛŬŎŀƴǘ ǎƻŎƛŜǘŀƭ ƛƳǇŀŎǘϦ ŀǎ 
an aspect of disruptive innovation. 

What are disruptive Developments ?  

https://en.wikipedia.org/wiki/Innovation
https://en.wikipedia.org/wiki/Market_(economics)
https://en.wikipedia.org/wiki/Value_network
https://en.wikipedia.org/wiki/Clayton_M._Christensen
https://en.wikipedia.org/wiki/Clayton_M._Christensen
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How would you evaluate  
electro mobility ? 
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Tesla Model 3 Status April 2016 
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In just 7 days, Tesla received a total of 325,000 
orders. Never before in the history of the 
automotive industry has there been such an 
overwhelming response to a new product. 
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Combustion Engine-dominated hybrid Powertrain 
Examples: Porsche, Daimler, Audi 

AUDI A6 
 Hybrid 

System structure of automotive propulsion systems today 
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Porsche 
Cayenne Hybrid 

VW Tuareg 
Hybrid 

Daimler S 500 
Hybrid 



Breakdown of Combustion Engine-
driven Powertrain  

Combustion Engine 
Drivetrain 

Combustion 
Engine 

Multi-gear 
Transmission 

Torque 
Transfer 

Axles Wheels 
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Electric 
Torque 

Creation 
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Battery 

Cooling 
System 
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TIER 3 

TIER 2 

TIER 1 

OEM 

SW ECU Mechatronic 
parts 

Mechanicaly  
driven pumps    

Aluminum  
cast based 

Aluminum  
cast based 

Steel  
shafts / 
gears 

Plastic based 
elements 

Plastic based 
elements 

Steel   
shafts/ 
gears 

Machined 
steel Al 

elements 

Machined 
steel Al 

elements 
Extruded 

exhaust parts 

Machined 
steel Al 

elements 

The major component group of a combustion 
engine consists of precision-manufactured 
manufactured metal parts 
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Vehicle Drivetrain Modules of an Electrically 
Operated Propulsion System (EPS) 

System structure of electrically operated automotive propulsion systems 
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BMW i3 

BMW i8 
(Hybrid) 

VW  
E Golf 
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BMW I8 Advanced Hybrid Drivetrain 
Structure 
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Electrically supported 
and desensitized 

combustion engine  
closely coupled to rear 

wheels 

07.06.2016 

Additional electric 
torque source closely 

coupled to front wheels 

The space originally 
used for the drive shaft 
now houses the battery 

Self-supporting 
vehicle body  

adapted for electric 
requirements  
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BMW i3 Full Electric Vehicle Structure 
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Battery is used as a 
supporting structure for 

the drivetrain component 

07.06.2016 

Motor and transmission 
located near the 

drivetrain and closely 
coupled to wheels 

Vehicle divided into  
drivetrain and  

compartment structure  
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Tesla Model S Drivetrain module 
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Battery serves as a load carrying 
drivetrain structure component  
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A frame structure creates a self- 
supporting drivetrain  in 

combination with the battery  
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Motor + Inverter Tesla Model S Rear  
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Mechanical torque 
creation close to wheels 

Inverter located near the  
electric motor 
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Current E Vehicle Structures can be   
structured in EA and EF Design  
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EA Design:    Combustion engine vehicle with adaptations 

EF Design:     Full electric vehicle design    

  Electric Performance Structural Features EA Design EF Design 

Vehicle model 
examples  

Peek 
Perfor-
mance Torque 

Battery 
Capacity Operation 

Battery 
structure 

Load 
carrying 

Drivetrain 
module  

Integrated 

Single 
gear trans-

mission  

Refrigeran
t Cooling 
System 

Heat 
Pump 

Heating 
System 

Combustion 
Engine 

Vehicle with 
adaptations 

Full Electric 
Vehicle 
Design  

kW  Nm  kWh  Range 
load 

carrying  

Electric 
Powertrai

n Unit 

      km     

BMW i3 125 250 21,6 
190 

(NEFZ) X X   X X  X    X 

Tesla Model S 347 967 90 
500 

/NEFZ) X X   X       X 

Nissan LEAF 80 254 30 
250 

(NEFZ)     X X   X   X 

BYD e6 90 450 61,4 300     X X     X   

Daimler B-Class 132 340 28 
200 

(NEFZ)       X     X   

VW E Golf 85 270 24,2 
190 

(NEFZ)     X X   X X   

Chevrolet Bolt  149 361 60 320 X   X X       X 

System structure of electrically operated automotive propulsion systems 
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TIER 3 

TIER 2 

TIER 1 

OEM SW 

ECU Mechatronic 
parts 

Mechanicaly  
driven pumps    

Aluminum  
cast based 

Plastic based 
elements 

Steel   
shafts/ 
gears 

Machined 
steel Al 

elements 

An Electric Drivetrain does not have one 
dominating component group 

Outline of production systems for electrically operated automotive propulsion 
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SW 

SW 

Aluminum  
cast based 

Plastic based 
elements 

High power 
electronics  Battery cells 

Mechanicaly  
driven pumps    

High power 
electronics  

Machined 
steel Al 

elements 



Breakdown of Electric Drivetrain shows lower 
Complexity than Combustion Engine Powertrain 

Outline of production systems for electrically operated automotive propulsion  
 

21 07.06.2016 

Electric Powertrain 

Battery & High 
Power Wiring 

Harness 
Axles Wheels 

Single Gear 
Transmission 

Combustion Engine 
Powertrain 

Combustion 
Engine 

Multi-gear 
Transmission 

Torque 
Transfer 

Axles Wheels 

Electric 
Torque 

Creation 

Battery 

Electric 
Motor 

Inverter 

Cooling 
System 

Cooling 
System 

More 
complex 

More 
complex 
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Win - Lose Scenario of Powertrain Components:  
Combustion Engine vs El. Drivetrain 

Electro- 
mechanical  
Components 

Precision - 
manu-  
factured  
metal  
components 

Aluminum cast based 

Steel shafts / 
gears 

Machined 
steel Al 

elements 

Extruded 
Exhaust Parts 

Plastic based elements 

SW 

ECU 

Mechatronic 
parts 

Mechanicaly  
driven pumps 

Transfer scenarios 
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Electro-  
mechanical  

Components 

Precision-  
manu-  

factured  
metal  

components 

Aluminum cast based 

Steel shafts / 
gears 

Machined 
steel Al 

elements 

Plastic based elements 

SW 

ECU 

Mechatronic 
parts 

Mechanicaly  
driven Pumps 

Electro-chemical cells 

High power 
electronics 

Less parts in  
E Drivetrain 

More parts in  
E Drivetrain 

Electric Drivetrain Combustion Engine 
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Conclusion 

ÅYes, electro mobility is a disruptive technology that will 
revolutionize the automotive industry ! 

ÅWe are in front of a dramatic change in the supply chain 
of vehicle propulsion systems 

ÅThe main question for existing powertrain suppliers: 
 Are you ready for this change ? 

ÅThink about the speech of Mr. Michail Gorbatschow: 
Wer zu spät kommt, den bestraft das Leben ! 
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Thank you for your attention! 


