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What will shape automotive progress? 
 Demand for personal mobility

 Value of personal time, safety and security

 Information technology (IT) capabilities
 Connectivity
 Automation

 Spatial constraints (megacity regional densities)

 Environmental constraints
 Criteria air pollution
 Greenhouse gas (GHG) emissions

 Energy price volatility
 But NOT hydrocarbon resource scarcity

} Networked autonomy rather than
independent autonomous operation



Detroit traffic

Source: Freep.com
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Texting while driving

Time?     Safety?    Security?
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Google's autonomous research car
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Reinventing book cover
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Moving into the era of  POSTMOBILITY

“A post-industrial 
society is basically an 
information society.”
-- Daniel Bell

Predicted profound 
changes in industry, 
commerce, culture and 
other aspects of social 
organization that would 
be brought about by 
information technology

(published in 1973)
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"Postmobility"
 We are now at the cusp of a major paradigm shift

 Information technology will finally truly touch transportation

 21st century humans are too bad to drive and too good to drive

 Steadily progressing feature automation and connectivity will lead 
to networked automated mobility systems

 Not robot cars operating on a "dumb" infrastructure like today’s

 Compelling value propositions: 
 Free up drivers' time and attention (for selling new services)
 Do for crashes what's been done for tailpipe pollution
 Enable step changes in fuel efficiency

Decouple power performance expectations from mobility
Decouple safety from purely physical design solutions 
Will facilitate rather than require electrification

 Path of such disruptive change is impossible to predict 
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A slowdown in mobility?  NO WAY! 

 Just as
 Post-industrial age did not mean the end of industry
 Post-modernism did not do away with modernism

 Postmobility will not mean the end of mobility
 Rather, mobility per se will be taken for granted

 Information and connectivity will become the defining 
principles for mobility going forward 

 The "movement" problem has long since been solved; 
the challenge now is making it far more efficient
 in terms of the value of time
 in terms of how it serves other economic and social activities
 in terms of resource and environmental impacts
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Transportation Activity and Income

Source: Andreas Schäfer

per capita travel, km/yr per person



11

Projected Passenger Travel by Mode and Region 
IEA baseline scenario, 2005 levels with projections for 2050

Source: IEA (2009) Transport, Energy and CO2: Moving Toward Sustainability

1.4x

3.4x
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What is tomorrow’s transportation in China?

Development of a 
smart integrated 

system

Arteries                               Veins                            Capillaries

Source: Prof. Huang Zhen, 
Shanghai Jiao Tong University

Presentation at US-China 
Research Symposium, University 
of Michigan, May 2011
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Influences going forward

 Global automobile use is growing steadily even as many 
nations invest in the advanced transit and high-speed rail 

 The vast majority of increase in car ownership will be in 
the developing world 

 One thing that we now have and, more significantly, that 
the consumer classes of emerging economies are growing 
up with, is information technology 

 Massive data processing, sensing and networking abilities 
fall in cost and rise in ubiquity ("the internet of things") 

 The future of transportation will be shaped more by the 
needs and capabilities of emerging economies than by the 
desires of mature economies 
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Is the problem oil or carbon?
 It is common to equate the two and therefore 

assume that alternatives are needed soon
 Because oil is peaking (resource depletion)
 Because of geopolitics and security risks

 However 
 We have already run out of atmosphere's ability to 

safely absorb excess CO2

 There is no shortage of fossil resources that can, at 
market-affordable prices, supply convenient liquid 
fuels for many more decades

 Resource Wars can be handled in ways other than 
trying to stop using the resource being fought over
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Atlantic cover May 
2013
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The Liquid Carbon Challenge

Source: www.carsclimate.com/2014/10/LCC1.html
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Energy storage densities

Source: General Motors, Tom Stephens presentation at RFA, 16 Feb 2010



18

New Ford F-150 pickup (MY 2015)

Aluminum alloy body cuts mass by 700 pounds (about 12%)
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China automotive 
market trends

China's	motorist	population	tops	300	million
Automotive	News	China, 2	Dec	2014
The	number	of	motorists	in	China	now	exceeds	300	million,	up	
from	200	million	at	the	end	of	2010,	the	Ministry	of	Public	
Security	reported.	
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AFVs 2050 cover
National Research Council 
(NRC) report, March 2013

Examined ways to reduce U.S. 
light duty vehicle petroleum use 
and GHG emissions to 80% below 
the 2005 level by 2050

Discussed a range of options but 
emphasized scenarios combining 
higher fuel economy with:
• drop-in biofuels
• electricity (BEVs & PHEVs)
• hydrogen fuel cell vehicles 
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NRC (2013) LDV Fuel Economy Potentials

Source: NRC Transitions to AFVs 2013
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Electric vehicle subsidy scenario

22Source: NRC (2013), Figure 5.20
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H2 fuel cell vehicle subsidy scenario

23Source: NRC (2013), Figure 5.22
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Like most transportation energy studies 
to date, NRC (2013) 
 did not seriously consider Postmobility

 had just a few paragraphs buried in an appendix: 



26

Engines as Chips? 

Ford Fiesta 1.0L EcoBoost 3-cyl

Hyundai Tuscon fuel cell engine

 Customer valuation is already shifting 
from "hard" to "soft" content

 The powertrain is becoming less of a 
value center, so costs must drop

 Engine to be seen as a "necessary evil" 
(bit of an exaggeration, but powertrain 
will just be taken for granted)

 Compete with electric driven options 
(if only to keep them at bay)

POWERTRAINS BECOME 
MUCH MORE LIKE
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Assume a global demand for PZEV-like 
levels of control and no nanoparticles
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Commodity prime movers

 ICEs will need to be more like batteries
 Range of “standard” shapes, sizes and performance 

characteristics: small/low power to large/high power

 High volume manufacturing with ultra-high degrees of 
automated quality control

 But what will be the underlying “mechanistry”? 
 Breakthrough ICE technologies that can meet the 

performance needs of a Postmobility system

 A given technology will see relatively long periods of 
continuous improvement, but

 Will also see intense competition for particular designs 
that are profitable over fairly short product cycles
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Conclusions
 The postmobility age is upon us

 Intelligence will define vehicles more than motive ability
 Networked autonomy will lead to very different, and in many 

ways less demanding, propulsive requirements
 What will be very demanding is the need for high efficiency, 

vanishingly small criteria emissions and commodity cost  

 Evolutionary technology change
 Has greatly mitigated environmental harm by a combination 

of regulatory guidance and great engineering
 Advanced internal combustion engines can play a major role 

in a transportation "revolution by evolution"  

 A disruptive transformation involving automated 
vehicles is difficult to predict, but it may become
 The biggest opportunity for new value creation in mobility 

since Henry Ford developed mass production
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Thank you!

Some recent short articles: 

The smarter road to electric cars. Automotive Engineering International Online 
www.sae.org/mags/aei/12251

What's Next for the Automobile? Introduction to SA Classics Special Issue: The 
Rise of the Automobile, Scientific American, January 2015. 
www.scientificamerican.com/article/what-s-next-for-the-automobile/
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