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Future of Transportation
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Opportunities

» Large potential for GHG reductions

* Complementarity with decarbonizing
electric grid

* National, state, and local policy support
 Automakers are on board

* Cost of batteries declining, TCO parity by

2035 (Chakraborty, Buch, & Tal 2021)




Challenges

« Behavioral factors
e Driven less than ICEVS? Burlig et al, 2021: Davis, 2021)

 Heterogeneous environmental benefits (archsmith,
Kendall, & Rapson, 2015; Holland et al., 2016)
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Challenges

« Behavioral factors
e Driven less than ICEVS? Burlig et al, 2021: Davis, 2021)

 Heterogeneous environmental benefits (archsmith,
Kendall, & Rapson, 2015; Holland et al., 2016)

* Charging access (Nicholas, Hall, & Lutsey, 2019)
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Figure ES-1. Public and workplace charging infrastructure in place in 2017 as a percentage of
infrastructure needed by 2025 by metropolitan area

Source: Nicholas, Hall, and Lutsey, 2019



Challenges

« Behavioral factors
e Driven less than ICEVS? Burlig et al, 2021: Davis, 2021)

 Heterogeneous environmental benefits (archsmith,
Kendall, & Rapson, 2015; Holland et al., 2016)

* Charging access (Nicholas, Hall, & Lutsey, 2019)
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e Poor cost-effectiveness of subsidies peshazo,
Sheldon, & Carson, 2017)

° EQUIty (pOlICy & benefits) (Holland et al., 2019; Sheldon,
2022)



Opportunities

Pooling

* Engineering estimates -> major potential Hasan
et al., 2020)

 57% decrease in vehicle usage
 46% decrease in VMT
* Only 22% increase in ride time

 Complementarity with electrification

* 3X greater emissions reductions for
switching to EV for ride-haliling wenn, 2020)



Challenges

 People don’t want to carpool with others!




e Ride time constant, consumers WTP $3.66
(median) and $23.45 (mean) less to carpool

I'd often be willing to carpool if it makes my ride
substantially cheaper.

| would enjoy meeting new people this way.

Carpooling with strangers could be dangerous.

| do not want to ride with a stranger.

Carpooling makes trips take too much time.
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Source: Sheldon and Dua, working paper



Challenges

 People don’t want to carpool with others!

* Public transit users and commuter (versus

leisure) trips more willing to carpool asgari, Jin,
& Corkery, 2018; Lavieri & Bhat, 2019)




Opportunities

Automation
e |ncreased access (Fagnant & Kockelman, 2015)

* | ower operating cost of on-demand services
(reduce demand for private cars) Bssch et al., 2018)

e 88% of conventional taxi cost due to labor

* 0.41 CHF per km for autonomous taxi (vs.
2.73)

 More energy efficient (Liu et al, 2019)

 Complementarity with electrification & pooling



Challenges

o Safety concerns

* Regulations, liability, and cybersecurity (Fagnant
& Kockleman, 2015)

e Consumer aversion to driverless cars
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Challenges

o Safety concerns

* Regulations, liability, and cybersecurity (Fagnant
& Kockleman, 2015)

e Consumer aversion to driverless cars

* Increased VMT & congestion (wadud, Mackenzie, &
Leiby, 2016; Oh et al., 2020)

* |ncreased access

* Lower cost (& lower disutility?)
o Substitute for public transit
 Empty trips







Innovating for climate solutions- it’s not
just about technology, but also about
behavior.




Thank you!

Tamara.sheldon@moore.sc.edu



Bibliography

-Archsmith, James, Alissa Kendall, and David Rapson. 2015. "From cradle to junkyard: assessing the life cycle greenhouse gas benefits of electric vehicles." Research in
Transportation Economics 52: 72-90.

‘B6sch, Patrick M., Felix Becker, Henrik Becker, and Kay W. Axhausen. "Cost-based analysis of autonomous mobility services." Transport Policy 64 (2018): 76-91.

-Burlig, Fiona, James Bushnell, David Rapson, and Catherine Wolfram. 2021. "Low energy: Estimating electric vehicle electricity use." In AEA Papers and Proceedings, vol. 111,
pp. 430-35.

-Chakraborty, D., Buch, K., & Tal, G. (2021). Cost of VVehicle Ownership: Cost Parity Between Plug-in Electric Vehicles and Conventional Vehicles Is at Least a Decade Away. UC
Davis: National Center for Sustainable Transportation. http://dx.doi.org/10.7922/G2R20ZNX Retrieved from https://escholarship.org/uc/item/8wz0c90f

-Davis, Lucas. 2021. "Electric Vehicles in Multi-Vehicle Households." Energy Institute at Haas working paper WP 322, Berkeley, CA. Available at https://www.haas.berkeley.edu/wp-
content/uploads/WP322.pdf.

‘DeShazo, J. R., Tamara L. Sheldon, and Richard T. Carson. 2017. "Designing policy incentives for cleaner technologies: Lessons from California's plug-in electric vehicle rebate
program.” Journal of Environmental Economics and Management 84: 18-43.

‘Fagnant, Daniel J., and Kara Kockelman. "Preparing a nation for autonomous vehicles: opportunities, barriers and policy recommendations.” Transportation Research Part A:
Policy and Practice 77 (2015): 167-181.

‘Hasan, Mohd Hafiz, Pascal Van Hentenryck, and Antoine Legrain. "The commute trip-sharing problem." Transportation Science 54, no. 6 (2020): 1640-1675.

‘Holland, Stephen P, Erin T. Mansur, Nicholas Z. Muller, and Andrew J. Yates. "Are there environmental benefits from driving electric vehicles? The importance of local factors."
American Economic Review 106, no. 12 (2016): 3700-3729.

‘Holland, Stephen P,, Erin T. Mansur, Nicholas Z. Muller, and Andrew J. Yates. 2019. "Distributional effects of air pollution from electric vehicle adoption." Journal of the Association
of Environmental and Resource Economists 6(S1): S65-S94.

-Jenn, Alan. "Emissions benefits of electric vehicles in Uber and Lyft ride-hailing services." Nature Energy 5, no. 7 (2020): 520-525.
-Liu, Feiqi, Fuquan Zhao, Zongwei Liu, and Han Hao. "Can autonomous vehicle reduce greenhouse gas emissions? A country-level evaluation." Energy Policy 132 (2019): 462-473.
Nicholas, Michael, Dale Hall, and Nic Lutsey. "Quantifying the electric vehicle charging infrastructure gap across US markets." Int. Counc. Clean Transp 20 (2019): 1-39.

*Oh, Simon, Ravi Seshadri, Carlos Lima Azevedo, Nishant Kumar, Kakali Basak, and Moshe Ben-Akiva. "Assessing the impacts of automated mobility-on-demand through agent-
based simulation: A study of Singapore." Transportation Research Part A: Policy and Practice 138 (2020): 367-388.

*Sheldon, Tamara L. "Evaluating Electric Vehicle Policy Effectiveness and Equity." Annual Review of Resource Economics 14 (2022).
Sperling, Daniel. Three revolutions: Steering automated, shared, and electric vehicles to a better future. Island Press, 2018.

‘Wadud, Zia, Don MacKenzie, and Paul Leiby. "Help or hindrance? The travel, energy and carbon impacts of highly automated vehicles." Transportation Research Part A: Policy
and Practice 86 (2016): 1-18.


https://escholarship.org/uc/item/8wz0c90f

