
Policy considerations for 
reducing fuel use from 
passenger vehicles, 2025-2035



NRC Phase 3 Project Scope
• CAVs: Assess how shifts in personal transportation and 

vehicle ownership models might evolve out to 2035, how 
these changes could impact fuel economy-related vehicle 
technologies and operation, and how these change might 
impact vehicle scrappage and VMT (with scenarios).

• “Flexibilities”: Consider the current and possible future role 
of flexibilities in the CAFE program on the introduction of 
new technologies, including credit trading, treatment of 
AFVs, off-cycle provisions, and flexibilities for small-volume 
manufacturers.

• Consumers: Examine consumer behavior associated with 
new fuel efficiency technologies, including acceptance of 
any utility or performance impacts and cots of new 
technologies. This could include considerations of 
consumers’ willingness to pay for improvements in fuel 
economy and other vehicle attributes.
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Adapted from: Gawron et al. , “Life Cycle Assessment of Connected and Automated Vehicles: 
Sensing and Computing Subsystem and Vehicle Level Effects”. ES&T, 2018

Impact of AV systems on vehicle emissions



Potential Energy Impacts of Self-Driving Cars
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Fulton et al. “Three Revolutions in Urban Transportation”, 2017
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Off-cycle Credits
1. Benefits must be rigorous and fully 

documented.
Automaker implementation varies
Non-standard test/data increases uncertainty

2. OC credits should be limited to new and 
innovative technologies.

Off-cycle tech excluded from 2008 baseline

3. A technology must reduce emissions from 
the vehicle receiving the credit.



Off-cycle Credits
1. Benefits must be rigorous and fully 

documented.
Automaker implementation varies
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2. OC credits should be limited to new and 
innovative technologies.

Off-cycle tech excluded from 2008 baseline

3. A technology must reduce emissions from 
the vehicle receiving the credit.

Enforcement
See #1
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Consumer Choice

NRC Phase 2 Finding 9.3:
“Manufacturers perceive that consumers 
require relatively short payback periods 
of 1 to 4 years for fuel economy 
improvements.”
“The results of recent studies find that 
consumers’ responses vary from requiring 
payback in only 2 to 3 years to almost full 
lifetime valuation of fuel savings.”



Willingness to Pay?

D. Greene, A. Hossain, J. Hofmann, G. Helfand, and R. Beach, SBCA Meeting, March 16, 2017. 



D. Greene, A. Hossain, J. Hofmann, G. Helfand, and R. Beach, SBCA Meeting, March 16, 2017. 



D. Greene, A. Hossain, J. Hofmann, G. Helfand, and R. Beach, SBCA Meeting, March 16, 2017. 



D. Greene, A. Hossain, J. Hofmann, G. Helfand, and R. Beach, SBCA Meeting, March 16, 2017. 



D. Greene, A. Hossain, J. Hofmann, G. Helfand, and R. Beach, SBCA Meeting, March 16, 2017. 



D. Greene, A. Hossain, J. Hofmann, G. Helfand, and R. Beach, SBCA Meeting, March 16, 2017. 



Consumer Choice Modeling



Consumer Choice Modeling
NHTSA MY2011-2015 NPRM:
1) Not successful in calibrating a logically consistent set 

of coefficients for their multinomial logit model.
2) Not confident that baseline sales prices can be 

reliably predicted.
3) Not confident “cost allocation” for manufacturers 

could be reasonably modeled.

NHTSA NRC Presentation 2014:
1. “Suitable for short-term (2-3 MY) forecasting of 

market response to higher standards, but longer-
term forecasts require projecting changes in joint 
distributions of household characteristics.”



Consumer Choice Modeling
Haaf, et al. (2014): Naïve model (previous year’s sales 
share) outperforms all forecasts in near-term, loses 
predictability over time due to new/redesigned vehicles.

EPA (2015): “In the few cases where models with 
forecasting ability have been tested against market 
outcomes, results are still not very strong, especially for 
market share predictions.”

“The test of [a model developed for EPA] against actual 
market outcomes suggests that the model is not suitable 
for forecasting changes in the vehicle fleet when social 
and economic conditions are also changing.”













Summary
• Impacts of CAVs are wildly uncertain and 

not necessarily positive.  Good policy is 
needed, but that policy is not necessarily 
CAFE.

• Fuel economy standards are working to 
promote tech advancement, but policies 
should be designed to yield real-world 
benefits.

• Data on consumer response to vehicle 
attributes mixed—basing a policy on such 
uncertain data risks poor policy judgment, 
especially if not accounting for uncertainty.
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