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Automated vehicles will make vehicle travel easy! 

…for everyone… 
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Cutting Greenhouse 
Gas Emissions Is Only 
the Beginning: A 
Literature Review of 
the Co-Benefits of 
Reducing Vehicle 
Miles Traveled 
A White Paper from the National Center for 
Sustainable Transportation 

Kevin Fang. University of California, Davis 

Jamey Volker, University of California, Davis 

r_~ National Center f. for Sustaina~le 
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!T5- UCDAVIS 
iii I INSTIT\JTE o, TRANSPORTATION STUDIES 

What will our world be like when vehicle travel is easier 
for everyone? 

Climate 
Environment 
Health 
Livability 
Equity 
Traffic 
Accessibility 

VMT 

July 2017 

https://ncst.ucdavis.edu/white-paper/cutting-
greenhouse-gas-emissions-is-only-the-beginning-a-
literature-review-of-the-co-benefits-of-reducing-vehicle-
miles-traveled/ 

3 

https://ncst.ucdavis.edu/white-paper/cutting-greenhouse-gas-emissions-is-only-the-beginning-a-literature-review-of-the-co-benefits-of-reducing-vehicle-miles-traveled/
https://ncst.ucdavis.edu/white-paper/cutting-greenhouse-gas-emissions-is-only-the-beginning-a-literature-review-of-the-co-benefits-of-reducing-vehicle-miles-traveled/
https://ncst.ucdavis.edu/white-paper/cutting-greenhouse-gas-emissions-is-only-the-beginning-a-literature-review-of-the-co-benefits-of-reducing-vehicle-miles-traveled/
https://ncst.ucdavis.edu/white-paper/cutting-greenhouse-gas-emissions-is-only-the-beginning-a-literature-review-of-the-co-benefits-of-reducing-vehicle-miles-traveled/


    
    

  

VMT GHG Possible Effect of Driverless Vehicles 
↑ ↑ Easy to go by car 

July 2017 4 



    
    
     

  

  

VMT GHG Possible Effect of Driverless Vehicles 
↑ ↑ Easy to go by car 
↑ ↑ Vehicles park themselves remotely, do errands, 

collect family members 

July 2017 5 



    
    
     

  
    

  

 

VMT GHG Possible Effect of Driverless Vehicles 
↑ ↑ Easy to go by car 
↑ ↑ Vehicles park themselves remotely, do errands, 

collect family members 
Replacement of line-haul transit ↑ ↑ 



July 2017 6 



VMT GHG Possible Effect of Driverless Vehicles 
↑ ↑ Easy to go by car 
↑ ↑ Vehicles park themselves remotely, do errands, 

collect family members 
↑ ↑ Replacement of line-haul transit 
↑ ↑ Replacement of bike and walk trips 

    
    
     

  
    
     

  July 2017 7 



VMT GHG Possible Effect of Driverless Vehicles 
↑ ↑ Easy to go by car 
↑ ↑ Vehicles park themselves remotely, do errands, 

collect family members 
↑ ↑ Replacement of line-haul transit 
↑ ↑ Replacement of bike and walk trips 
~ ↑or↓ “Right-sizing” of vehicles 

    
    
     

  
    
     
   

  

  

July 2017 8 

or ? 



VMT GHG Possible Effect of Driverless Vehicles 
↑ ↑ Easy to go by car 
↑ ↑ Vehicles park themselves remotely, do errands, 

collect family members 
↑ ↑ Replacement of line-haul transit 
↑ ↑ Replacement of bike and walk trips 
~ ↑or↓ “Right-sizing” of vehicles 

    
    
     

  
    
     
   

  

      
 

 
 

What do we know about how much is VMT expected to 
increase? 
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What effects would that have? 

Climate 
Environment 
Health 
Livability 
Equity 
Traffic 
Accessibility 

Peer-reviewed research on environmental impacts 
from high VMT projects: 
• Emissions 

• GHG 
• Regional pollutants 

• Energy use 
• Transportation energy 
• Building energy 

• Water 
• Water use 
• Runoff – flooding 
• Runoff – pollution 

• Consumption of open space 
• Sensitive habitat 
• Agricultural land 
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What effects would that have? 

Climate 
23,000 deaths/y attributable to physical 
inactivity in California 

Environment 
Health 
Livability 
Equity 
Traffic 

Achieving CA’s 2020 mode share targets: 
- 2,095 fewer deaths annually 
- $1 billion-$15 billion/y prevented 

premature deaths and disability 
By comparison, 3176 auto crash deaths in 
California in 2015 

Accessibility 
Maizlish N. Increasing Walking, Cycling, and Transit: Improving 
Californians’ Health, Saving Costs, and Reducing Greenhouse 
Gases. Final Technical Report to the California Department of 
Public Health (CDPH). Berkeley, CA; 2016. 
https://www.cdph.ca.gov/programs/Documents/IncreasingWalk 
ingCyclingTransitFinalReport2016rev2017-01-28.pdf 
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   So what should we do? 
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       Synthesis of current thinking: Harnessing automation for the public good 

• Shared use 

• Shared ride 

• Zero emissions 

• Right-priced 

• Transit-supportive 

• Equitable 

• Well-behaved 

• With robust anti-
sprawl policy 
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In November 2016. the 
Institute of Ttansportation 
Studies st the University 
of C8lifomia, Davis (fTS
DaoAs) COf1VINU!d f@ading 
ecsd«nic. gov1Nn111ent 
private indust,y, snd public 
intemst stsklmolc/ets to 
exp/ore science-/JBSed 
fX)lcies that coukl ste« 
the three transp:,rtstion 
revolutions- shsmd mob
ilty. e/eclrifkation, snd 
autonomous vehides, 
toward the pubic int«est 

This polcybriefreffects the 
opinions ofthesuthorssnd 
not UC Davis. This brief is 
one ins series thstpresMts 
a range of policy ronc{Jf)ts, 
recommendations snd 
resestch needs discussed 
st the 3 Revolutions 
Conf««-Ke. 

~ UCDAVIS 
ii j ;;I INSTITIITT o, TRANSPORTATION STUDIES 

Policy Brief 
Aprll 2·017 

Keeping Vehicle Use and 
Greenhouse Gas Emissions in 

Check in a Driverless Vehicle World 
Co-Autli'lors: 

Giovanni Clrc-ella, University of Callfomla at Davis 
Chrlas Ganson, Governor's Office of Planning and Research• 

Caroline Rodler, University of California at Oavts 

•for taentlTlcatton purposes on1y 

Summary of Polley Recommendations 

To su pport VMT and GHG containment goals: 
1. Deploy d riverless vehicles as shared use vehicles. rather than private'ly 

owned 
2. Ensure widespread carpooling 
3. Deploy drivertess vehicles with zero tailpipe emissions 
4. Take advantage of opportunities to introduce pricing 
5. Increase line haul transit use rather tllan replacing it 
6. Ensure dr iverless vehicles are not larger or more energy consumptive 
7. Program vehicle behavior to improve l ivability. safety and comfort on surfac e 

streets 

https://3rev.ucdavis.edu/wp-
content/uploads/2017/04/3R. 
VMT-GHG.final_-1.pdf 
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   Current CA Research Initiatives 

• Caltrans – Effect of automated on VMT and GHGs 
• CDPH – Effect of automated vehicles on health 
• ARB 

– TNC (incl AV) effect on VMT and GHG, for 375 credit 
– AV VMT, GHG and AQ: under various scenarios of AV penetration, 

rideshare, EV penetration (18 mo. starting in Jan) 
– What CAFE/ZEV requirements might be needed under VMT increase 

scenarios for GHG/AQ? 

July 2017 27 



 

  

  

Thanks! 

Chris Ganson: chris.ganson@opr.ca.gov 
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