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Abstract 
The way we move around is changing. Ride sharing, connected and autonomous vehicles, 

electric cars, and even hydrogen—the auto industry is erupting with new ideas in its ongoing 

quest to make transportation safer, cleaner, and more convenient. Much of this change is 

driven by climate concerns. Personal mobility has a sustainability problem, placing cars 

squarely in the crosshairs of global decarbonization efforts.  

This lecture will lay out the various paths we can take to reach our decarbonization goals. 

We’ll explore the types of propulsion systems and vehicle options at our disposal, discuss 

low-carbon fuels and alternative energy sources, and examine the role of fuel economy 

and emissions regulation in curbing the carbon footprint.  

Unfortunately, there is no silver bullet: All self-propelled vehicles face sustainability issues, 

whether they are powered by internal combustion engines, batteries, or fuel cells. The 

battery electric vehicle may seem the obvious path to a sustainable transportation future, 

but it’s not the only—nor is it necessarily the best—path forward. While battery electric 

vehicles do not directly produce greenhouse gases, the electricity used to charge the 

vehicles might be generated from renewable or non-renewable sources, and the emissions 

associated with battery production can be high. Moreover, the vast majority of vehicles on 

the road today use the internal combustion engine (ICE), and this is not going to change in 

the short term. Improving the ICE and its fuels—entering a new ICE age—must be a main 

route on the road to zero emissions.  

How do we go green? The future requires a balanced approach to transportation. It’s not 

a matter of choosing between combustion or electrification; it’s combustion and 

electrification. Harnessing the best qualities of both technologies will enable us to arrive at 

our sustainable transportation future as quickly as possible.

 

 

Dr. Kelly Senecal is a co-founder of Convergent Science and a visiting professor at the 

University of Oxford. He is a Fellow of the Society of Automotive Engineers (SAE) and the 

American Society of Mechanical Engineers (ASME), a member of the executive committee 

of the ASME ICE Division, a member of the board of advisors for the Central States Section of 

the Combustion Institute, and the 2019 recipient of the ASME Internal Combustion Engine 

Award. 

 

Dr. Senecal has long been an advocate of creating cleaner propulsion systems, with 

particular focus on computer modeling to enable faster design. Starting with his TEDx talk in 

2016, he has been promoting a diverse mix of transportation technologies through invited 

talks, articles, and social media. He is co-author of the new book Racing Toward Zero: The 

Untold Story of Driving Green. 

 
 

 

 

 

 
 

 

 


