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Unsettled Technology Domains 
for Pathways to Automotive 
Decarbonization

Abstract
Replacing fossil-fueled vehicles with battery-electric ones is a risky strategy. It is likely to be 
limited by the supply of metals critical to battery and solar cell production, and the investment 
required in decarbonized electricity. Using hydrogen to store renewable energy would greatly 
reduce efficiency, further increasing the investment required to decarbonize the electricity 
supply. The lowest technical risk and most economical pathway to decarbonization is reducing 
private car use. Shorter journeys would be made by walking and cycling – also known as “active 
travel” – with public transport used for most longer journeys.

Realizing this cultural change in transport behavior will first require comprehensive networks for 
safe and enjoyable active travel, which separate walking and cycling. All locations should connect to 
either a fully segregated cycleway or traffic calmed roadways with a maximum speed of 30 kph. Active 
travel investment can save money due to improved public health, eliminate the 11% of carbon emissions 
caused by short car journeys, and facilitate public transport by empowering people to reach their 
final destination. Bicycle manufacturing is growing rapidly and further innovations in transport cycles 
and other lightweight vehicles compatible with an active travel infrastructure will boost this growth.

Increased use of public transportation is vital to efficiently use the limited availability of 
decarbonized electricity. Autonomous vehicles in private use may increase vehicle miles, but 
autonomous operation within public transportation systems could be transformative.

The remaining private cars, buses, and heavy goods vehicles could be electrified more cost 
effectively using electric road systems. These enable unlimited range and smaller batteries, with the 
lowest societal cost of any private car-based decarbonization pathway. Although users may pay higher 
road tax or tolls for the infrastructure, this is easily offset by greatly reduced vehicle costs and improved 
efficiency. Electrification needs to be brought initially to city bus networks and heavily used transport 
corridors. Wider use will require standardization and investment at the federal level or continental level.

NOTE: SAE EDGE™ Research Reports are intended to identify and illuminate key issues 
in emerging, but still unsettled, technologies of interest to the mobility industry. The goal of 
SAE EDGE™ Research Reports is to stimulate discussion and work in the hope of promoting 
and speeding resolution of identified issues. SAE EDGE™ Research Reports are not intended to 
resolve the issues they identify or close any topic to further scrutiny.

DR. JODY E. MUELANER
Muelaner Engineering Ltd.

Edge Development Team
Prof. Mats Alaküla, Lund University and Swedish 

Electromobility Centre
Sybren Bosch, Copper8
Dr. Jeff Britt, COO, Sion Power
Chris Bruntlett, Dutch Cycling Embassy
Dr. Vincenzo Cirimele, Department of Energy, 

Polytechnic of Turin
Brett Cooper, Renewable Hydrogen
Michael Dolan, Fortescue Metals Group
Thomas Fend, German Aerospace Center
Geoff Gardner, Independent specialist in  

transport planning and behavior change
Dr. David Harris, Commonwealth Scientific and 

Industrial Research Organisation
Prof. Frank J. Kelly, Environmental Health, King’s  

College London
Stéphane Laporte, MobiLAB
Prof. Douglas MacFarlane, School of Chemistry, 

Monash University
Dr. Francisco J. Márquez-Fernández, Lund 

University and Swedish Electromobility Centre
Prof. John Parkin, Department of Geography and 

Environmental Management, University of the 
West of England

Dr. Allan Paterson, The Faraday Institution
Prof. Christian Sattler, German Aerospace Center
Marcus Stewart, National Grid ESO
Dave Wagstaff, National Grid ESO

ISSN 2640-3536Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/sae-epr2020014-pdf/



