


https://www.iea.org/media/workshops/2013/egrdmobility/DULAC_23052013.pdf 





But electrification is moving too slowly 

2°C: Half of passenger car 

fleet must be electric by 2050  

 

- Today: roughly 1 billion cars, 

2 million EVs 

 

1.5°C: No new gasoline 

vehicles after 2035 

https://www.iea.org/media/workshops/2013/egrdmobility/DULAC_23052013.pdf 

2013 projections: 



But electrification is moving too slowly 

2°C: Half of passenger car 

fleet must be electric by 2050  

 

- Today: roughly 1 billion cars, 

2 million EVs 

 

1.5°C: No new gasoline 

vehicles after 2035 

http://www.iea.org/publications/freepublications/publication/GlobalEVOutlook2017.pdf 

2017 projections: 



1. Vehicle production 

2. Charging 

3. Adoption 

Three barriers: 



http://www.iea.org/publications/freepublications/publication/GlobalEVOutlook2017.pdf 

Battery costs are falling rapidly 



EVs may remain more expensive in most areas 

http://www.iea.org/publications/freepublications/publication/GlobalEVOutlook2017.pdf 



1. Vehicle production 

2. Charging 

3. Adoption 

Three barriers: 



http://www.iea.org/publications/freepublications/publication/GlobalEVOutlook2017.pdf 

- EVs will only use a small percentage of global electricity supply 



http://www.iea.org/publications/freepublications/publication/GlobalEVOutlook2017.pdf 

- EVs will only use a small percentage of global electricity supply 

- Charging infrastructure is increasing exponentially 



https://www.evgo.com/wp-content/uploads/2015/11/evgo-news-wholefoods.jpg 

 

• Fast charging is expensive 

• Faster charging  shorter battery lifespan 

• Hard to recover capital costs 

• Peak charging could coincide  

with peak load 



1. Vehicle production 

2. Charging 

3. Adoption 

Three barriers: 



• High capital cost 

• Range anxiety 

• Slow charging 

• Uncertainty 



Introducing: the Shared Automated Electric Vehicle  

• High capital cost 

• Range anxiety 

• Slow charging 

• Uncertainty 

EV barriers: SAEV solutions: 

• Operating costs dominate 

• Right-size battery to trip needs 

• Charge whenever idle 

• Fleet provides guarantee 

Artwork: Bert Monroy 



Introducing: the Shared Automated Electric Vehicle  

Waymo: 2020 release 

Chevy Bolt: 2019 release 

Artwork: Bert Monroy 





150km battery range 

80% less

half that of private EVs 

$0.25 - $0.50 per mile



But will people really stop owning cars? 

https://farm1.staticflickr.com/788/40391806054_7b096bdf58_o.png 



 

 







• Required fleet size falls 

rapidly with increasing range 

and charging density 

• Plateaus: 

• 80mi battery range 

• 2500 charging nodes 

• <100 charging locations 

Simulation results: fleet sizing 



Cost projections, all charging powers, repeat day 

Lowest-cost fleet: 

• 50-90mi. 

battery range 

• 40-60 charging 

points per 

square mile 

• No DC fast 

charging 



Cost comparison with conventional vehicles 

$0.45/mi. 

$0.50/mi. $0.55/mi. 

More expensive than EV fleet 

Cheaper than EV fleet 

$0.35/mi. 

Volt 

Prius 

Corolla 

Fortwo 

$0.60/mi. 

$0.40/mi. 

Fuel cost ($/mi.) 
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GHG comparison 

-28% 

-55% 
-60% 

-80% 



Data source: 2015 NYC Yellow Cab trips 



Extension: impact of taxi charging on grid 



Cost model: battery degradation 
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