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The Future of Powertrains 
Current Global Situation 
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U.S. Emissions, Fuel Economy, and CO2 Regulation 
Overview 

U.S. – Passenger Cars and Light Trucks (GVW < 6,000lbs) 

Source: Delphi, FEV Research 
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* Proposed Target 

Worldwide regulations for CO2 reduction – CO2 fleet targets (g/km) NEDC based 
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Development Trends 
Consumer Expectations 
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Source: FEV Consulting 
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     NA engines                1-stage boosted engines            2-stage boosted engines            Motorcycle engines                  under development at FEV      
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Development Trends 
Gasoline Engines 

 Trend: 
− Further downsizing 
− High specific power & LET 
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Technology Trends 
Hybridization / Electrification / Transmissions 

Source: FEV  



© by FEV – all rights reserved. Confidential – no passing on to third parties  | 

  

11 

Technology Trends 
Vehicle Landscape: Automation, Shared Mobility and Connectivity 

Shared Mobility 
Au

to
m

at
ed

 
N

on
-A

ut
om

at
ed

 
L1 

L5 

L0 

Mobility-on-Demand 
(MOD) Vehicles 

Personal Mobility 

Premium Connected 
Automated Vehicles (CAV) 

Conventional  
Vehicles 

Source: FEV  

https://bestcompany.com/car-sharing/company/enterprise-carshare/
https://bestcompany.com/car-sharing/company/city-carshare/
https://bestcompany.com/car-sharing/company/hailo/


© by FEV – all rights reserved. Confidential – no passing on to third parties  | 

  

12 

 Introduction 

 Development Trends 

 Potential Game Changing Technologies 

 Summary 
 

Agenda 



© by FEV – all rights reserved. Confidential – no passing on to third parties  | 

  

13 

Development Trends 
Gasoline Engines 

Combustion Efficiency Improvements 
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Development Trends 
Gasoline Engines 

Source: FEV  



© by FEV – all rights reserved. Confidential – no passing on to third parties  | 

  

15 

2-Step Variable Compression Ratio (VCR) Mechanism 
Background & Incentive 
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2-Step Variable Compression Ratio (VCR) Mechanism 
Design Features 
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2-Step Variable Compression Ratio (VCR) Mechanism 
Functionality 
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Development Trends 
Transmissions 

‘Direct’ Transmission Efficiency Improvements 
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Hybridization 
Architectural Alternatives 

Increasing Degree of Hybridization/Electrification  
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Development Trends 
Fuels and Lubricants 
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Summary 

 The industry is facing multidimensional challenges from a legislative, economic 
and societal perspective. Technical solutions must satisfy all of these 
requirements to succeed in the marketplace. 

 Technologies to meet future requirements are either already available or under 
development. However, different markets have different requirements and hence 
different technical solutions. 

 Due to these requirements, the variability of different powertrain types will 
continue to increase resulting in the need to also adapt fuels and lubes 
accordingly. 

 A ‘one fits all’ solution becomes more and more unlikely due to the vast 
differences among the different powertrains and the way they will be used in the 
market. 

 The main challenge remaining is to develop a cost efficient powertrain portfolio 
that meets legislative requirements and is accepted by the customer despite 
fluctuating fuel prices. 
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