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July 5, 2023

By regulations.gov

Honorable Michael S. Regan, Secretary

U.S. Environmental Protection Agency (EPA)
Docket Center, OAR (MC-28221T)

1200 Pennsylvania Avenue, NW
Washington, DC 20460

Re: Multi-Pollutant Emissions Standards for Model Year (MY) 2027
and Later Light- and Medium-Duty Vehicles; 40 CFR Parts 85, 86,
600, 1036, 1037, and 1066; Doc. No. EPA—HQ—OAR-2022-0829.

Dear Secretary Regan:

The National Automobile Dealers Association (NADA) represents over 16,000 franchised
automobile and truck dealerships that sell new and used motor vehicles and engage in service,
repair, and parts sales. Together they employ more than 1,100,000 people nationwide, yet
most are small businesses as defined by the Small Business Administration.

I. Executive Summary

NADA has long supported continuous vehicle emissions improvements that are technologically
achievable and that are affordable for, and meet the performance needs of, household and
commercial new vehicle customers. Consistent with this long-held position, America’s
franchised new motor vehicle dealers are doing their part to be ready for the increasing
electrification of the nation’s fleet, with NADA anticipating that more than $5 billion will be
invested by franchised dealers in electric vehicle (EV) training and equipment, and a service
network that is essential for the mass adoption of EVs. But such mass adoption also requires
government policies that complement the efforts of the private sector in advancing the vehicle
fleet turnover needed to achieve the targeted environmental benefits within a timeframe that
helps, not hurts, American new vehicle buyers. These public policies must not ignore practical
considerations, such as the lack of adequate EV charging infrastructure, and mass market
affordability and performance concerns.

Appropriately structured standards must involve a national, holistic approach to improving
tailpipe emissions. Unlike for many other regulated goods, prospective purchasers of new light-
duty vehicles have transportation options, which include the used vehicle marketplace, the
service and repair of existing vehicles, and alternatives such as public transit. Thus, light-duty
vehicle consumer purchase behaviors must be viewed through the lens of an ever-changing
vehicle marketplace that hinges on the willingness and ability of prospective purchasers to buy
ever more expensive new vehicles. Since affordability is the most important factor in that
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assessment, appropriate MYs 2027-2032 emission standards must not further compromise the
affordability of new light-duty vehicles to avoid dissuading consumers from purchasing them.

Similarly, new commercial medium-duty vehicle purchase decision-making depends on
affordability, cost-efficiency, and reliability (i.e., uptime). Commercial consumers will simply
avoid buying or leasing new EVs that cost too much, offer performance comprises, or pose
unacceptable downtime risks. And, of course, actual emission reductions cannot be achieved,
and related policy objectives cannot be realized, unless and until new EVs take to the road.

EPA’s proposed regulation is flawed in that it disregards these critical demand-side marketplace
factors. It is premised on overly aggressive assumptions regarding future EV market penetration
and appears intended to promote, at least indirectly, EVs to the exclusion of ICE, hybrid, and
other alternative fuel vehicles. EPA’s final rule should set technology-neutral emissions
standards that maximize, not inhibit, fleet turnover. Doing so is critical to maximizing emissions
reductions given that regulatory objectives will not be achieved unless and until new vehicles
subject to more stringent emissions standards are sold or leased to end-users.

Il. Proposal Overview

Earlier this year, EPA proposed to revise its multipollutant emissions standards for light-duty
passenger cars and trucks and light medium-duty vehicles (defined as classes 2b and 3).* EPA
states that the proposal is authorized under section 202(a) of the Clean Air Act (CAA),%> and was
issued in response to Executive Order (E.O.) 14037, “Strengthening American Leadership in
Clean Cars and Trucks” (Aug. 5, 2021), which set a U.S. new vehicle sales goal of 50 percent
zero-emission vehicles by 2030.3

The proposal seeks to establish more stringent standards for light- and medium-duty vehicles
beginning with MY 2027 and to progressively tighten them through MY 2032.% For light-duty
vehicles, EPA proposes a 56 percent reduction in combined fleet average greenhouse gas (GHG)
emission target levels compared to the existing MY 2026 standards.®> For medium-duty vehicles,
EPA proposes a 44 percent GHG emissions reduction compared to existing MY 2026 standards,
and a 37 percent reduction compared to MY 2027 standards.® EPA also proposes non-methane
organic gases plus nitrogen oxides (NMOG+NOx) standards that represent a 60 percent
reduction from the existing MY 2025 light-duty standards and a 66 to 76 percent reduction for
medium-duty vehicles.” And for both light- and medium-duty vehicles, EPA’s proposed
standards project to reduce particulate matter emissions by more than 95 percent.®

88 Fed. Reg. 29184 et seq. (May 5, 2023).
42 U.S.C. § 7521(a).

88 Fed. Reg. at 29186, 29187, 29231-33.
88 Fed. Reg. at 29186, 29234, 29257.

88 Fed. Reg. at 29196, 29234, 29239-40.
88 Fed. Reg. at 29196, 29234.

88 Fed. Reg. at 29197.
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The proposal would maintain the footprint structure of the existing light-duty standards, but
update the footprint standard curves “to flatten the slope of each curve and to narrow the
numerical stringency difference between the car and truck curves” based on the vehicle
technologies EPA projects automakers will use to comply.® It would also revise the air
conditioning credit program by limiting credit eligibility to light-duty internal combustion engine
(ICE) vehicles for tailpipe CO, emissions control beginning in MY 2027, and remove refrigerant-
based air conditioning provisions for both light- and medium-duty vehicles to maintain
consistency with a separate proposal to disallow their use.l° EPA also proposes to sunset the
off-cycle credits program for both light- and medium-duty vehicles by: (i) reducing the menu
credit cap annually until its unavailable in MY 2031; (ii) eliminating the 5-cycle and public
process pathways starting in MY 2027; and (iii) limiting eligibility for off-cycle credits to vehicles
with tailpipe emissions greater than zero starting in MY 2027.11

EPA forecasts that the average marginal per-vehicle cost for regulated manufacturers (OEMs) to
comply with its proposed light-duty mandates will rise from $633 in MY 2027 to $944 in MY
2031, and projects that the marginal per vehicle cost of compliance will jump to approximately
$1,200 in MY 2032.%2 For medium-duty vehicles, EPA’s estimated average marginal per vehicle
OEM cost of compliance ranges from $364 in MY 2027 to approximately $1,800 in MY 2032.13

Importantly, these costs are in addition to those imposed by EPA in prior rules, which are
necessarily built into the cost of MY 2027 and later vehicles. EPA asserts, however, that higher
light- and medium-duty costs will be offset by purchase incentives arising from the Inflation
Reduction Act (IRA), and by lower EV operating costs.'*

Based on OEM fleet electrification investment and production plan announcements and federal
subsidies in the Infrastructure Investment and Jobs Act (IlJA) and the IRA, EPA contends that EV
technologies have advanced to such a degree that EVs now “are a feasible way to greatly
reduce emissions” and can be used “as an emissions control technology to comply with” the
proposed standards.!> EPA projects that, although “[t]he proposed standards are performance-
based and do not mandate any specific technology...or any vehicle type[,]” new light-duty EV
sales will increase from 36 percent in MY 2027 to 67 percent in MY 2032.26 EPA also projects
new medium-duty EV sales ranging from 17 percent in MY 2027 to 46 percent in MY 2032.Y/

° 88 Fed. Reg. at 29196, 29234,

10 88 Fed. Reg. 29196, 29246-48.

11 88 Fed. Reg. 29196, 29249-52,

12 88 Fed. Reg. at 29201, 29328, 29343; See also EPA’s Draft Regulatory Impact Analysis (DRIA) at | (able 11), 4-17,
13-25 (Table 13-45).

13 88 Fed. Reg. at 29328; DRIA at 13-52 (Table 13-127).

14 88 Fed. Reg. at 29201, 29328-29, 29344, 29364.

15 88 Fed. Reg. at 29194, 29284, 29341-44.

16 88 Fed. Reg. at 29329.

17 88 Fed. Reg. at 29331.



EPA also projects that its proposed standards will cause new light-duty vehicle sales to decrease
a small amount during the first two years, increase a small amount in the next two years, and
then decrease by a small amount in the final two years.'® EPA projects no change in new
medium-duty vehicle sales as a result of its proposed standards based on an assumption that,
because commercial buyers “are less sensitive to changes in vehicle prices than personal
vehicle owners|[,]” they will not “change purchase decisions if the price of the vehicle changes”
and “will still purchase the vehicle that fts their needs.”*?

The following NADA comments focus on the potential impacts of EPA’s proposal on new light-
and medium-duty sales, and on fleet turnover.

Ill. EPA Has Not Demonstrated That Its Proposed Standards Are Technologically Feasible,
Economically Practical, or Cost Beneficial.

Of the 285 million vehicles on U.S. roads today, only 2.1 million (less than one percent) are
EVs,?° but OEMs are investing and preparing significantly for the production and deployment of
EVs. Indeed, 800,000 EVs were sold in 2022, capturing 5.8% of total new vehicle sales, up from
3.2% in 2021.2* And EV market share is generally expected to increase significantly over time.

Since EPA began regulating tailpipe emissions, OEMs have successfully made incremental but
affordable ICE vehicle emissions improvements while simultaneously developing and bringing
new alternative technologies and fuels to market. But OEMs are limited in their ability to
further improve ICE vehicle emissions in conformity with EPA’s proposed standards without
substantial cost increases. Consequently, it is concerning that EPA’s proposed standards, if
adopted, will increase the cost of covered new motor vehicles, and hinder the deployment of
EVs at a critical juncture for this emerging market.

NADA has long supported continuous vehicle emissions improvements that are technologically
achievable and affordable for household and commercial new vehicle customers. As noted
above, NADA's franchised dealer members are “all-in” with selling and servicing the new EVs
being produced by the OEMs they represent. In fact, nationwide, NADA expects franchised
dealers to spend some $5 billion installing EV chargers, buying EV-related equipment, parts, and
tools, and investing in EV training for sales and service personnel. As evidenced by these
investments and by the EV-related activities at the 2022 and 2023 NADA Shows,??> America’s
new motor vehicle dealers recognize their importance to the broad, mass market adoption of
EVs. However, they also are concerned that EPA’s proposal could undermine that adoption.

8 88 Fed. Reg. at 29370.

1% 88 Fed. Reg. at 29371.

20 See Global EV Data Explorer — Data Tools - IEA. A recently-issued Alliance for Automotive Innovation (AAl) report
indicates that 3.3 million EVs—or 1.17 percent—are today operating on U.S. roads. See Get Connected EV
Quarterly Report 2023 Q1.pdf (autosinnovate.org) (“Registration and Infrastructure”).

21 See In a Down Market, EV Sales Soar to New Record - Cox Automotive Inc. (coxautoinc.com).

22 See Exhibit A: “Everything Electric” at NADA Show 2022-2023.
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Appropriately structured standards must involve a national, holistic approach to improving
tailpipe emissions. EPA claims that it is not proposing to mandate specific technologies or the
production of specific vehicle types, but its proposal is anything but technology neutral. Unlike
prior rules governing tailpipe emissions, EPA’s proposed standards cannot be met by ICE
vehicles alone and would phase-out existing credits for ICE vehicle and hybrid technologies that
have to date helped OEMSs to achieve better emissions compliance. Moreover, they are
premised on overly aggressive assumptions regarding future EV market penetration. If adopted,
the cumulative practical effect of the proposal would be to greatly reduce the market
availability of new ICE vehicles. This “if you build them, they will come” approach ignores the
fact that, while franchised dealers are the OEMs’ primary customers, actual emission reductions
cannot be achieved unless and until new EVs take to the road.

Unlike for many regulated goods, prospective purchasers of new light-duty vehicles have
transportation options, including the used vehicle marketplace, the service and repair of
existing vehicles, and alternatives like public transit and micro-mobility. Consequently, vehicle
consumer purchase behaviors must be viewed through the lens of an ever-changing
marketplace that hinges on the willingness and ability of prospective purchasers to buy ever
more expensive new vehicles with enhanced emissions performance. Similarly, new commercial
medium-duty vehicle purchase decisions hinge on affordability, cost-efficiency, and reliability
(i.e., uptime). At bottom, the market will avoid new vehicles that are too costly, that offer
performance comprises, or that pose unacceptable downtime risks.

EPA’s current proposal is flawed in that it disregards these critical demand-side marketplace
factors. It also appears aimed at promoting EVs to the exclusion of ICE, hybrid, and other
alternative fuel vehicles. It will likely cause OEMs to produce fewer new technology ICE and
alternative fueled vehicles and will increase their cost, thereby dissuading consumers from
considering their purchase. EPA’s final rule should set truly technology-neutral emissions
standards that maximize, not inhibit, fleet turnover. Doing so is critical to maximizing emissions
reduction given that, as noted above, regulatory objectives will not be achieved unless and until
new vehicles subject to more stringent emissions standards are bought.

A. The Proposed Standards Will Increase Vehicle Costs and Constrain Fleet Turnover.

Appropriate emission standards must not undermine vehicle affordability. Whether new
vehicles are sold or languish on dealer lots depends on whether consumers are able and willing
to purchase them. Affordability is critical, but today, most U.S. households cannot afford to
purchase a new light-duty vehicle.?® In May 2023, the average price of a new EV was $55,488,%*
down by almost $9,400 from 2022, but higher than the gross income of most Americans.?

23 See Buying a new car is becoming an out-of-reach, luxury purchase - The Washington Post.

24 See New-Vehicle Sales Incentives Continue to Climb in May, as Transaction Price Increases Moderate, Kelley
Blue Book - Cox Automotive Inc. (coxautoinc.com).

25 See Average, Median, Top 1% Individual Income Percentiles - DQYDJ.
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The chart below reflects data on the costs and budgeting for an average new light-duty ICE
vehicle purchase. Note that only some 33 percent of American consumers can afford a new
light-duty vehicle in today’s market. Stated another way, 67 percent of U.S. consumers
currently are priced out of the new light-duty market.

Year April 2023 YTD
Type of Vehicle NADA NV Avg. Transaction Price
Car Price $47,239
Average Interest Rate 6.8%

Average Loan Term 68

20% Down Payment $9,448

Loan Amount $37,791
Monthly Payment $668

Monthly Take Home Pay Necessary for $6.675

10% of Take-Home Income !

Annual Take Home Pay Necessary $80,101
Assume.Americans Pay 27% of Their $109,728
Income in Taxes

Share of U.S. Households That Can Afford | 33.31%
Number of Households that Can Afford 43,700,000
Total Households 131,202,000
Sources: U.S. Census Bureau, NADA, J.D. Power

Less than 10 percent of new vehicle sales are cash transactions, meaning that over 90 percent
of prospective new vehicle purchasers finance their transactions. Today’s high interest rates are
compounding the affordability dilemma and driving consumers out of the market.?® As a result,
Americans are holding onto their existing vehicles longer, extending the average age of the on-
road fleet to 12.5 years.?” And, dealers are selling fewer new vehicles, about 13.9 million in
2022, down 8 percent from 2021 and well down from the 17.2 million sold in 2018.28

American consumers generally support incremental emissions improvements, and a recent
survey shows that 61 percent of new vehicle car shoppers say that they are “overall likely” to
consider purchasing an EV.?° But intender surveys are of limited value and often do not reflect
what prospective purchasers will do, or what they care about most. For example, polling by
Centrist Democrats of America shows that while Americans generally support EVs, they do not
support bans on the sale of new ICE vehicles, or prioritizing funding for public EV charging over

26 See Auto Loan Interest Rates Hit Highest Level Since 2008 and Drive Record Share of $1,000+ Monthly Payments
in Q1, | Edmunds.

27 See Average Age of Light Vehicles in the US Hits Record High 12.5 years, | S&P Global (spglobal.com).

28 See Cox Automotive Forecast: U.S. Auto Sales Expected to Finish 2022 Down 8% Year Over Year, as General
Motors Reclaims Top Spot, Honda and Nissan Fall Significantly - Cox Automotive Inc. (coxautoinc.com); New-
Vehicle Sales Reach 17.3 million; 2019 Less Rosy - Cox Automotive Inc. (coxautoinc.com).

2% See 2023 U.S. Electric Vehicle Consideration (EVC) Study | J.D. Power (jdpower.com).
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building schools and police and fire resources.?° Moreover, a recent Gallop poll shows that 41
percent of U.S. adults state that they will not consider purchasing an EV,3! and a recent poll by
the Energy Policy Institute at the University of Chicago and the Associated Press-NORC found
that 47 percent of respondents are unlikely to purchase an EV.3? In May 2023, J.D. Power
reported that 21 percent of U.S. car shoppers are “very unlikely” to consider an EV for their
next vehicle purchase, and a GOBankingRates survey found that 22 percent of respondents said
they do not ever want to own an EV.3

Now, some of these polls focused on Americans generally versus on prospective new vehicle
shoppers. But they raise real concerns that EPA must consider when setting standards designed
to achieve continuous emission improvements that maximize, not inhibit, fleet turnover.

1. EPA’s Use of a Cost-of-Ownership Payback Analysis Is Flawed and Problematic.

EPA correctly acknowledges that under its proposed standards “the average purchase price of
vehicles is estimated to be higher,” which it attributes to an anticipated larger share of EVs in
the market. However, its assertion that lower EV operating costs and IRA purchase incentives
will offset these higher up-front costs is unsound.3* As NADA has explained previously, for most
prospective new vehicle purchasers, using a total cost of ownership (TCO) “payback”
cost/benefit analysis is flawed and problematic for several reasons.

First, consumers shopping for vehicles with better fuel economy3®> must be willing and able to
pay for it. As noted above, 67 percent of Americans presently cannot afford any new vehicle.
And of the 33 percent who can, high interest rates are driving many of them out of the market.
NADA takes issue with EPA’s projections that its proposal will result in only a small change in
total new light-duty vehicle sales and no change in new medium-duty vehicle sales. NADA's
projections differ significantly, showing vehicle sales declines corresponding with the higher
vehicle costs attributable to EPA’s proposed standards.

Second, consumer demand for fuel efficiency fluctuates with fuel prices. Prospective purchasers
form expectations of the net present value of future fuel savings that are related, but not

30 See Democrats should be wary of banning gas vehicles | The Hill.

31 See Most Americans Are Not Completely Sold on Electric Vehicles (gallup.com).

32 See 47 percent in new poll say it’s unlikely they would buy EV | EPIC (uchicago.edu); 47 percent in new poll say
it’s unlikely they would buy EV | The Hill.

33 See EV Divide Grows in U.S. as More New-Vehicle Shoppers Dig in Their Heels on Internal Combustion | J.D.
Power (jdpower.com); 22% of Americans Never Want To Own an Electric Vehicle | GOBankingRates.

34 88 Fed. Reg. at 29201, 29328-29, 29344, 29364.

35 For at least two practical reasons, improved fuel economy performance is a surrogate for better emissions
performance. First, strategies for improving a vehicle’s fuel economy often result in improved emissions
performance, especially with respect to GHGs. Second, while some prospective purchasers seek and are willing to
pay for improved fuel economy performance, few seek and are willing to pay for improved emissions performance.
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closely related, to a standardized financial calculation.3® During dramatic upward fuel price
swings followed by heavy media coverage, consumers place a large value on fuel economy, as
revealed by shifts in demand to more fuel-efficient segments of the market. But during slow
and steady increases in the price of liquid fuels with little or no media attention, consumer
demand reveals a diminished value for fuel economy.

Third, a consumer’s willingness to purchase improved fuel economy must be viewed in the
context of other vehicle attributes. When assessing the value of fuel economy improvements to
prospective purchasers, the financial benefits of future fuel savings cannot be separated from
the utility lost by necessary reductions to other vehicle qualities and performance. A study
released earlier this year examined the tradeoff between fuel economy and vehicle
performance in connection with NHTSA’s most recent round of fuel economy mandates.?” It
found evidence that consumers and OEMs undervalued fuel economy compared to the
predictions of a rational-choice model. However, it also found that fuel economy mandates
resulted in foregone performance, upon which consumers placed a value approximately equal
to that of any fuel-savings benefits resulting from the standards. And it found that models
attempting to assess the new vehicle buying public’s willingness to purchase fuel economy,
without controlling for performance tradeoffs, likely suffered from omitted variables bias.

EPA assumes that consumers value any fuel savings associated with new vehicle purchases over
a 30-month period (at most) but suggests erroneously that there is no consensus regarding how
consumers value fuel efficiency. EPA also made no real attempt to assess how new light-duty
vehicle consumers actually value emissions reduction/fuel economy technology when making
purchase decisions.3® Instead, EPA made reference to a so-called “energy efficiency gap” and
asserted that the issue will become less relevant as the share of EVs in the market increases.?®
But the aforementioned study suggests that the proper approach for setting fuel economy
mandates designed to maximize the achievement of regulatory objectives is to control for
consumer willingness to purchase changes in both a vehicle’s performance and fuel economy.
EPA’s failure to do so undermines its ability to set emissions reduction mandates premised on
realistic and accurate conclusions.

2. EPA’s Fuel Savings Analysis Is Unclear and Incomplete.
Despite acknowledging that its proposed mandates will result in increased electricity

consumption and expenditures, EPA claims that consumers will nevertheless experience fuel
savings that will help offset higher upfront EV purchasing costs.*® EPA appears to have premised

36 See Exhibit B, Walton & Drake, Willingness to Pay for MY 2025 Fuel Economy Mandates: Government Estimates
v. Economic Reality, February 2012.

37 Leard, Linn, Zhou; How Much Do Consumers Value Fuel Economy and Performance? Evidence from Technology
Adoption, The Review of Economics and Statistics (2023); 105(1), 158-74.

38 88 Fed. Reg. at 29370, 29397.

39 88 Fed. Reg. at 29397.

40 88 Fed. Reg. at 29365-66.




its conclusion on the modeling of liquid fuel and electricity consumption levels. EPA does not
explain how it converted modeled consumption levels into monetary values to show actual
consumer savings, and it makes no comparison of fueling costs and electricity rates based on
modeled consumption levels. Nor is information provided on individual consumer savings. Thus,
the basis for EPA’s consumer fuel savings conclusion is unclear, at best.

EPA’s savings assertion seems questionable. Conceivably, liquid fuel costs could decrease more
than electricity costs increase if the proposal is adopted, but even then, EPA’s analysis seems to
overstate the fuel savings from switching to EVs. According to the Energy Information Agency
(EIA), the average American household uses 886 kilowatt hours of electricity per month,** and
EPA reports that the average EV consumes 36 kilowatt hours of electricity per 100 miles
driven.?? If the average household drives an EV 15,000 miles per year, or 1,250 miles per
month, and the EV is charged at home to the tune of 450 kilowatt hours of electricity per
month, the household’s electricity bill will increase by around 50 percent.

Moreover, as EV sales increase, electricity rates are likely to rise due to increased power
demands. Higher electricity prices will also reflect the cost of increased transmission and
generation infrastructure, which some estimates indicate will need to increase 60 percent by
2030, and even more over the following two decades.*® EPA must account for these higher
electricity costs when determining accurately whether, and to what extent, commercial and
noncommercial purchasers/lessees operating EVs will benefit from any fuel savings.

3. EPA’s Modeling Fails to Account for Insurance Costs.

EPA omitted insurance costs from its TCO payback analysis. According to Consumer Reports,
electric vehicles may cost more to insure than gasoline-powered cars* in part due to the
uncertainty associated with their projected repair costs. Consumer Reports also notes that
insurance companies are more likely to declare an EV a total loss due to battery repair costs.

Similarly, Progressive, a national insurance company offering auto insurance, has stated that,
“[ilnsurance for an electric car may cost more than insurance for a regular gas-powered car. An
electric car's higher price tag and more complex equipment means it may cost more to repair or
replace if it's in an accident. That can mean higher rates for policyholders who carry
comprehensive and collision coverage.”*

Both Consumer Reports and Progressive note that the gap in insurance prices between EVs and
ICE vehicles should narrow over time but given that it is unknown if or when this will occur, EPA
should factor the higher costs of EV insurance into its modeling.

41 See Frequently Asked Questions (FAQs) - U.S. Energy Information Administration (EIA).

See Comparison: Your Car vs. an Electric Vehicle | US EPA.

See Queued Up... But in Need of Transmission | Department of Energy.

See Electric Vehicles Cost More to Insure Than Gasoline-Powered - Consumer Reports.
See Electric Car Insurance: Is It More Expensive? | Progressive.
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4. EPA’s Modeling Values the IRA’s EV Tax Credits Inconsistently.

EPA’s approach for estimating electrification technology costs for its technical feasibility
analysis does not assume that all consumers will receive the full $7,500 value of the IRA’s EV tax
credits, opting instead to combine portions of the Section 30D and Section 45W tax credits in its
modeling.*® The initial value of the credit used in the modeling starts at $3,750 in MY 2027 and
increases annually until reaching $6,000 in MY 2032.# But when elsewhere discussing the TCO
savings and expenses for a MY 2032 vehicle, EPA assumes a maximum value of $7,500 when
comparing the net purchase price of an EV with that of an ICE vehicle.*®

This approach is inconsistent. If EPA’s own technical feasibility modeling assumes a credit value
of only $6,000, the agency should use this same value in its TCO analysis, even if doing so would
result in more favorable average purchase price for an ICE powered vehicle versus a
comparable EV. For example, assuming application of a $7,500 credit, an EV CUV/SUV may have
a net purchase price $400 lower than its ICE counterpart, but assuming application of a $6,000
credit, the ICE CUV/SUV would be $1,100 less expensive than its EV counterpart.

EPA’s assumption that the IRA’s clean vehicle credits will have an increasing impact on vehicle
affordability over time is questionable. First, to qualify for the Section 30D credit, future battery
electric (BEV) and plug-in hybrid (PHEV) vehicles will need to satisfy ever more stringent critical
mineral and battery component requirements. Second, vehicle MSRPs are likely to increase
over time, making an increasing percentage of vehicles ineligible for Section 30D credits. Today,
only a relatively few EV make/models qualify for the full $7,500 tax credit, and most OEMs are
expected to be challenged through 2032 to establish supply chains for necessary battery
componentry independent of China and other foreign entities of concern.** NADA urges EPA to
revisit its assumptions regarding the extent to which the IRA’s tax credits will have a significant
positive impact on the affordability of BEVs and PHEVs.>°

5. EPA’s Sales Projections Are Inaccurate.

In discussing its sales response model, EPA states that it used “a demand elasticity of -0.4 for
[light-duty] vehicles based on an EPA peer reviewed report (U.S. EPA 2021).”°! EPA assumes
that a one percent increase in the average price of new vehicles produces a 0.4 percent
decrease in new light-duty vehicle sales. EPA then concludes that its proposed standards would
result in only a small change in total new light-duty vehicle sales, which equate to -0.35 percent

46 88 Fed. Reg. at 29301; EPA DRIA. p. 2-87.

47 88 Fed. Reg. at 29301; DRIA. p. 2-87, Table 2-50.

48 DRIA. p. 4-20, Table 4-7.

49 See Get Connected EV Quarterly Report 2023 Q1.pdf (autosinnovate.org), pp. 12-15; Transforming Personal
Mobility | AAI (autosinnovate.org).

50 NADA agrees with AAI’s suggestions in its comments that EPA should incorporate an adjustment mechanism
into its modeling assumptions to account for EV market uncertainties regarding the various federal tax incentives,
battery cost improvements, and infrastructure development.

51 88 Fed. Reg. at 29370-71.
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in 2027, -0.13 percent in 2028, 0.07 percent in 2029, 0.05 percent in 2030, -0.15 percent in
2031, and -0.29 percent in 2032.°2 NADA takes issue with EPA’s -0.4 percent demand elasticity
assumption and the accuracy of its light-duty sales impact projections. Curiously, EPA’s demand
elasticity response for light-duty vehicles is significantly smaller than the -1.0 elasticity of
demand NHTSA used in its most recent fuel economy mandates, and thus implies much smaller

price-related impacts on new vehicle sales.

As depicted in the table below, NADA'’s sales projections differ significantly from EPA’s sales

projections and show sales declines in all six years covered by EPA’s proposal.>3

Proiected % Sales Decline
Avg. New Light- M oljcecte . New Price w/ % Price Increase From Price Increase
Duty Vehicle anutacturing Regulatory Price w/Regulatory w/ Regulatory
. Cost Increases .
Trans. Price Per Vehicle* Increase Costs Costs, Assuming -0.4
Demand Elasticity
2016 $34,449
2017 $34,670
2018 $35,608
2019 $36,824
2020 $38,961
2021 $42,379
2022 $46,287
April 2023

YTD $47,239
2024 $48,184
2025 $49,147
2026 $50,130

2027 $51,133 $633 $51,766 3.3% -1.3%

2028 $52,156 $497 $52,653 1.7% -0.7%

2029 $53,199 $401 $53,600 1.8% -0.7%

2030 $54,263 $526 $54,789 2.2% -0.9%

2031 $55,348 $866 $56,214 2.6% -1.0%

2032 $56,455 $1,164 $57,619 2.5% -1.0%

NADA believes EPA’s sales impacts are significantly understated based on its use of demand
elasticity of -0.4 and asserts that the -1.0 used by NHTSA is a more appropriate elasticity of

52 1d.

53 NADA calculates forecasted price increases using the average year-over-year increase in new vehicle transaction
prices from 2016—April 2023 YTD. During this period, new vehicle prices increased annually, on average, by 4.62
percent. Note that because price increases in 2020-2021 and 2021-2022 were abnormally high due to
circumstances related to the COVID-19 pandemic and the semiconductor microchip shortage, NADA assumes an

annual new vehicle transaction price increase of only 2% for 2024-2032.
54 See DRIA Table 13-45. p. 13-25.
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demand. Nevertheless, based on EPA’s assumed demand elasticity of -0.4 percent, the
proposal’s projected regulatory costs, and reasonable assumptions about increased new light-
duty vehicle prices, NADA’s analysis suggests that the price increases associated with EPA’s
proposed standards (and regulatory alternatives) will result in much more significant negative
sales impacts. For example, in 2027 EPA projects a sales decline of just 0.35%. After accounting
for the additional conservatively forecast market-based price increases, and using EPA’s own
demand elasticity metric, NADA estimates a new light-duty sales decline of 1.3%, nearly four
times greater than EPA’s estimate. Sales impacts in subsequent years are understated as well.

EPA did not disclose the baseline pricing data, historical or forecast, on which it relied to
calculate its sales projections. Consequently, NADA is unable to fully assess whether EPA’s
projections are premised on data from outside the regulatory impact period. NADA urges EPA
to clarify (and rationalize) how it computed average baseline new vehicle transaction prices,
and how it derived its sales impact forecast due to the proposal’s increased regulatory costs.

NADA also questions EPA’s assumption and use of a demand elasticity of zero when modeling
the medium-duty vehicle sales impacts of its proposal. Goods with a demand elasticity of zero
are referred to as “necessity goods” for which no reasonable substitute is available. Assuming
commercial customers need medium-duty vehicles to run their businesses, they are unlikely to
purchase new vehicles if unaffordable or if they fail to meet their business use case needs.

As discussed above and elsewhere, new medium-duty vehicles are not “necessity goods” in that
prospective purchasers have several alternative options. For example, prospective commercial
medium-duty customers almost always have the option to keep existing vehicles on the road
longer than they might otherwise with enhanced maintenance and repair strategies that may
even include engine and/or vehicle re-building. Alternatively, they may meet their needs with
used vehicles, often at costs significantly lower than that of new medium-duty vehicles subject
to EPA’s proposed standards. Consequently, NADA urges EPA to use at least a -1.0 elasticity of
demand when calculating the impact of its proposed standards on new medium-duty sales.

B. EPA Must Adjust Its Infrastructure Assumptions to Reflect Reality.

Another critical factor creating uncertainty for the market adoption of EVs is the unreliability
and unavailability of charging infrastructure. The infrastructure needed to support EPA’s
projected EV market penetration requires both an increased capacity for electricity generation
and a more comprehensive transmission system than exists today. At a minimum, new and
expensive conduits, transformers, and power lines will be necessary. Infrastructure installations
of this magnitude will involve major construction projects subject to permitting requirements,
supply chain delays, and environmental and safety mandates. Even assuming that these
upgrades will be economically feasible, they will take several years and long lead times to fully
develop and deploy. EPA notes that IIJA and IRA funding and incentives will help to address
some of these concerns, but the agency fails to provide a sober assessment of the nature and
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extent of the significant infrastructure needs, buildout timelines, and costs associated with its
proposal.>® EPA must revisit and adjust its assumptions to reflect these critical considerations.

1. Dealer Infrastructure Costs and Lead Times.

As mentioned, franchised dealerships are investing billions in the infrastructure and equipment
to sell and service EVs. Household and commercial customers will require refueling
infrastructure at their homes and businesses and will require expansive and reliable public
refueling infrastructure networks to support the effective use of the EVs contemplated by EPA’s
proposed standards. With respect to franchised dealerships alone, the typical dealership will
require the following facility and infrastructure upgrades to sell and service EVs:

e Two EV chargers (Level 2 or DCFC) to ensure availability for sales and service;

e Service lifts with higher weight capacity;

e Service bays that can accommodate additional lift heights of approximately six feet to
facilitate high-voltage battery maintenance and removal;

e Battery storage and quarantine containers;>® and

e Workplace safety and emergency response training to navigate the potential dangers
associated with vehicle high-voltage systems and components.

The costs involved in these investments can easily exceed $1,000,000 per dealership. The ability
and timeline to make facility upgrades and install chargers will vary significantly by dealership
location, the utility upgrades necessary, and permitting lead times. Some locations may need
minimal to no utility upgrades for charger installation, but in most cases, electrical
infrastructure (e.g., trenches, distribution transformers, switchboards, and conduit) must be
upgraded or installed to accept the high-power service necessary to support several chargers.

EPA notes power needs as low as 200 kW could require the installation of a distribution
transformer.>” But EPA fails to acknowledge that utilities are facing significant transformer
supply chain issues with an average delivery lead time of 12-18°® months (which only is
expected to increase). Dealerships requiring distribution transformer upgrades will be unable to

55 88 Fed. Reg. at 29307-12.

%6 EV battery temperatures must remain at approximately 70 to 75 degrees, depending on the manufacturer.
When an EV comes in for repair, the drive battery may be removed or disconnected from the low-voltage system
(12-volt) which maintains its temperature. For example, for body work that requires painting, the drive battery
may need to be removed due to high paint booth temperatures, especially during paint curing. When drive
batteries are removed, they require special storage. The optimal scenario involves a separate storage building that
is temperature-controlled and has a ventilation system. Industry guidelines suggest 50 feet of separation between
stored drive batteries and a service facility. Ventilation is critical both around and underneath drive batteries. And
when drive batteries are damaged, they can leak fluoride gas, which is heavier than air. This gas is highly
flammable and can contribute to a chemical reaction in the battery cells leading to a thermal runaway or fire.

57 88 Fed. Reg. at 29311.

8 Robert Walton, Utilities sound alarm over distribution transformer shortage as procurement times surpass 1
year and costs triple, Utility Drive (Dec. 19, 2022). See also Paul Ciampoli, Proposed efficiency standards for
distribution transformers would worsen shortages, POWER GRID INTERNATIONAL (March 31, 2023).
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begin selling and servicing EVs in quantity until they are completed. Further, dealerships that
rent or lease their buildings or real estate may be unable to install chargers due to lease
restrictions on property and building modifications.

Dealership investments are being made now in preparation for an anticipated future market
demand. NADA urges EPA to accurately assess the cost and timing of the EV refueling
infrastructure necessitated by its proposed standards.

2. Public Charging Shortfalls.

EPA has not adequately considered the impact of its proposal on public charging demand and
potential shortfalls associated with the proposal’s aggressive EV sales projections. There are
about 140,000 publicly accessible charging ports in operation today,”® far less than what the
Edison Electric Institute (EEI) says will be needed in 2030, let alone what will be needed to
accommodate the new EV sales the proposal projects will occur between MYs 2027 and 2032.
In fact, EEl estimates that 12.9 million charge ports will be needed to support the 26.4 million
EVs it projects to be on U.S. roads by 2030, including more than 2.6 million charge ports in
workplaces and public locations.®? EEI further concludes that, despite significant planned
investments, a charging infrastructure gap® will result in a 68 percent shortfall in publicly
accessible DCFC charging ports in 2030, stating: “the number of DCFC ports needed in 2030 to
meet projected demand is more than double the planned DCFC ports.”5?

2030 Estimated DC Fast Charging Port Shortfall;
140,000 Ports Needed

Current Ports
7%

Federally Funded
Ports
14%

Planned Electrify
America Ports
5%

Planned EVgo
Forts
Shortfall KL
G8%

Approved Electric
/ Company Ports
. ’ %

9 See Alternative Fuels Data Center: Alternative Fueling Station Locator (energy.gov)

60 1d. at 10, 12.

61 Charles Satterfield et al., Electric Vehicle Sales and the Charging Infrastructure Required Through 2030, EDISON
ELECTRIC INSTITUTE (June 2022).

62 1d. at 15. The image above shows the planned DCFC ports and includes investments by state and federal
governments, automakers, electric companies, and the National Electric Highway Coalition. See Id. at 13-15.
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AAI has also found that an infrastructure gap exists, stating that “more than 342 thousand
additional chargers are needed today, which is two and a half times the currently available
chargers across the U.S. as of March 31, 2023.”63

A newly-issued National Renewable Energy Laboratory (NREL) report is consistent with the
findings made by EEIl and AAI.®* NREL concludes that the U.S. will need at least 1.2 million public
charging ports, including 182,000 DCFC ports, at a cost of $31-$55 billion to meet the charging
demand from a projected 33 million EVs on the road by 2030.%> NREL estimates that, as of
March 2023, only some $23.7 billion has been committed through funding by the llJA, private
firms, state and local governments, and electric utilities for projects to meet this need.®® NREL
submits that, “with long-term market certainty grounded in accelerating consumer demand”
additional “public and private investments will put the United States on a path to meeting the
[public charging] infrastructure needs” summarized in its report.®’

These reports are concerning in that they show that significant additional public charging
infrastructure, and billions more in investment dollars, are needed to meet future demand
based on projected 2030 new EV market penetration levels that are considerably lower than
what EPA projects, in some cases by more than 50 percent! The proposal’s discussion on this
topic is woefully inadequate. Simply put, it would be unconscionable for EPA to issue standards
effectively requiring that well over 60% of new light-duty vehicle sales be plug-in electric
vehicles in MY 2032 when critical concerns exist regarding the deployment of public charging
infrastructure necessary to support such sales.®® EPA does appear to estimate the costs for
deploying the charging infrastructure it believes will be needed to support the aggressive EV
rollout it projects, but provides no analysis showing how those needs can be met.®°

Given that public charging infrastructures gaps have already been identified, the mere
existence of public and private investments in publicly accessible charging projects alone does
not negate the very likely possibility of public charging shortfalls stemming from EPA’s proposal.
Reliable charging infrastructure is critical to the successful mass market adoption of light- and
medium-duty EVs. EPA must fully account for the projected public charging demands of its
proposal and clearly demonstrate that shortfalls will not exist.

63 See Get Connected EV Quarterly Report 2023 Q1.pdf (autosinnovate.org), p. 9.

64 See The 2030 National Charging Network: Estimating U.S. Light-Duty Demand for Electric Vehicle Charging
Infrastructure (driveelectric.gov)

65> See id. at vi-vii, 35-36, 49, and 58.

66 Seeid. at 58.

57 1d.

68 88 Fed. Reg. at 23907-10; DRIA at 5-22 — 5-32. EPA’s insufficient estimates regarding the number of charging
ports needed to support large numbers of plug-in electric vehicles were calculated for MY 2027 and MY 2055 only.
69 88 Fed. Reg. at 29311-12.
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D. EPA Should Retain the Existing Compliance Flexibilities, Multipliers, Credits, and Footprint-
Based Structure of its Standards.

NADA strongly supports EPA’s stated intention to retain the footprint-based structure of its
light-duty standards.’® The vehicle footprint attribute-based framework has worked well to
encourage continuous improvements across all vehicle types, regardless of product mix, to
reduce incentives to downsize or down-weight vehicles (thereby helping to maximize occupant
safety), to spread compliance costs broadly across all regulated OEMs, and to enable fleet
mixes that allow OEMs to capitalize on the critical consumer choice factors that drive successful
fuel economy and emissions improvements.

NADA strongly opposes any flattening of footprint curves to correspond with projected
increases in new EV market penetration.’! Fleet-wide standards should be technology neutral
and set at levels that are achievable without EVs so as not to penalize those OEMs (and their
dealers) that choose not to aggressively develop, produce, and push EVs to market.”?

NADA generally supports retention of all compliance flexibilities that will afford OEMs a greater
ability to cost-efficiently deliver compliant vehicles, and to help incentivize the acceptance of
new technology and alternative fuel vehicles in the marketplace. Hence, NADA opposes EPA’s
proposals to (i) eliminate or reduce the incentive multiplier for medium-duty vehicles prior to
MY 2027, (ii) limit eligibility for the air conditioning credit to light-duty internal combustion
engine (ICE) vehicles, (iii) eliminate refrigerant-based air conditioning credit provisions for both
light-duty and medium-duty vehicles, and (iv) to sunset the off-cycle credits program for both
light-duty and medium-duty vehicles. NADA shares the concerns expressed by AAl in its
comments regarding the changes EPA proposes on these matters.

IV. A Single Set of National Fuel Economy/GHG Emissions Standards Are Needed.

EPA asserts that it coordinated with NHTSA in developing its proposed standards and concluded
that, despite EPA and NHTSA jointly adopting fuel economy and emissions standards on several
prior occasions, it is not necessary to do so in this instance.”®> NADA disputes EPA’s assertion
with respect to GHGs and contends, as it has in prior comments, that a single national fuel-
economy/GHG emissions program, administered principally by NHTSA, is not only needed, but
consistent with the structure designed by Congress in the Energy Policy and Conservation Act.”*

The regulation of motor vehicle fuel economy and tailpipe GHG emissions is largely duplicative.
The physics and chemistry involved establish a direct relationship; controlling fuel economy
controls GHG emissions and vice versa. Two federal agencies independently regulating

70 88 Fed. Reg. at 29196, 29234.

71 88 Fed. Reg. at 29234-38.

72 NADA shares the concerns raised by AAl in it comments regarding proposed footprint curve changes.
73 88 Fed. Reg. at 29293.

74 Pub. L. 94-163, 89 Stat. 871 (Dec. 22, 1975).
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essentially the same thing raises government inefficiency and waste concerns, results in
unnecessary regulatory burdens and complexities, inevitably leads to higher vehicle costs for
households and businesses.

By acting on its own and in advance of NHTSA, EPA may be rendering irrelevant any
forthcoming NHTSA fuel economy proposal for the same timeframe, and arguably usurps
NHTSA’s authority to set fuel economy standards. NADA supports harmonized federal fuel
economy/GHG emissions standards that are technologically feasible and economically
practicable and that will result in cars and trucks that are attractive and affordable to
prospective new motor vehicle consumers. NADA urges EPA to reconsider the unilateral
issuance of GHG emissions standards and to issue standards that are harmonized with the fuel
economy standards expected to be issued by NHTSA.

On behalf of NADA, | thank EPA for the opportunity to comment on this matter.

Respectfully submitted,

Dol

Douglas I. Greenhaus
V.P., Regulatory Affairs,
Environment, Health, and Safety
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NADA Everything Electric at NADA/ATD Show 2022

EV SOLUTIONS CENTER, BOOTH 6557N

Meet with electric vehicle experts one-on-one to learn how to get your operations
EV-ready—and attend one of the many info-packed presentations.

Bradley Farr Chuck Ray

OEM/Dealership Specialist, U.S. Business Development, EV Energy
Ctr. for Sustainable Energy (CSE) chuck.ray@ev.energy
bradley.farr@energycenter.org Renee Stephens

Zach Henkin VP, North America, We Predict

Dir., EV/EVI Prog. Research, CSE rstephens@wepredict.co.uk
zachary.henkin@energycenter.org Logan Sullivan

Loren McDonald Gaudin Porsche of Las Vegas

CEO, EV Adoption Isullivan@gaudinporschelv.com
loren@evadoption.com Matt Teske
Frank Morris CEO, Chargeway

Exec. Dir., Clean Cities Georgia
frank@cleancitiesgeorgia.org

Chris Neff

EV Dealer Relations, Plug in America
cneff@pluginamerica.org

PRESENTATIONS AT THE EV SOLUTIONS CENTER, BOOTH 6557N

Friday, March 11

matt@chargeway.net

Nigel Zeid
EV Educator, EV Transformotion
nigel@evtransformotion.com

10:00am  Consumer Trends and Insights for Plug-in Vehicle Adoption
Zach Henkin, CSE

Noon True Cost of EV Service in the Field
Renee Stephens, We Predict

2:00pm EVs by the Numbers: Past, Present and Future

Loren McDonald; EV Adoption
Saturday, March 12

10:00am  The EV Market and EV Consumers
Chris Neff, PIA

Noon The EV Customer Journey
Chuck Ray, EV Energy

2:00pm Dealership Electrification

Dan Young, Future Energy
Sunday, March 13

10:00am  The EVolution of the Car Salesperson

Nigel Zeid, EV Transformotion

ELECTRIC AVENUE, SKYBRIDGE BETWEEN NORTH AND WEST LVCC

Stroll down for a look at the history and future of EVs and to learn about
dealership EV success stories.

EV EDUCATION NADA SHOW PRESENTATIONS
Thursday, March 10

12:15pm  SUPER SESSION
W325 Plugging into What's
Possible: Inside the
EV Opportunity for Dealers

WORKSHOPS

Thursday, March 10

1:00pm Win in the EV Market

W230 Stephanie Valdez Streaty, Cox Automotive

1:00pm Marketing to an EV-Focused Future

w224 Brittany Meyer and Connor Bonam, Dealer Inspire
4:00pm EV Charging Simplified: How to Compete with Tesla
W218 Matt Teske, Chargeway

Friday, March 11

10:30am  Strategic Revenues with Solar and EV Charging
W228 Ryan Ferrero, SunPower

Saturday, March 12

9:00am Dealership of Tomorrow 2022: Is the Future Electric?
w221 Glenn Mercer

10:30am  Introducing the Next Generation of EV Buyers
W218 Dania Rich-Spencer and Mike Dovorany, Escalent
10:30am  EV Charging Simplified: How to Compete with Tesla
W229 Matt Teske, Chargeway

10:30am  Strategic Revenues with Solar and EV Charging
W230 Ryan Ferrero, SunPower

Sunday, March 13

10:30am  Introducing the Next Generation of EV Buyers
w221 Dania Rich-Spencer and Mike Dovorany, Escalent
THE EXCHANGE

Session: Preparing for the Future of Electric Vehicles
Brainstorm and problem-solve with NADA experts during peer-to-peer
table discussions exclusively for and among dealers and managers.

Thursday, March 10, 4:00pm, N258
Friday, March 11, 4:30pm, N262
Sunday, March 13, 10:30am, N260

> ATD COMMERCIAL TRUCK EV EDUCATION

Thursday, March 10, 2:45pm

THE EXCHANGE  Preparing for the Future of Electric Vehicles
Chopin 2, Encore Las Vegas

Friday, March 11, 8:00am

WORKSHOP  Embrace the Commercial Electric Vehicle Market
Debussy 2, Encore Las Vegas

Friday, March 11, 10:30am

CONNECTION HUB  Electrification & America’s Truck Fleet:
A Conversation with Korey Neal
Encore Ballroom 1-3, Encore Las Vegas
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Center for Sustainable Energy (CSE)
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Matt Teske
CEO, Chargeway
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EV Educator, EV Transformotion
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Buzz Smith
Founder, The EV-Angelist
buzz@TheEV-angelist.com

Dan Young
President, Future Energy
dan.young@futureenergy.com

Vaasha Lutchman

Director, Dealership and OEM Programs,
Center for Sustainable Energy (CSE)
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Presentations at the EV Solutions Center
FRIDAY, JANUARY 27

10am Electric Utility Supply Disruption
Dan Young, President, Future Energy

11:30am  Roadmap to EV Readiness
Stephanie Valdez Streaty,
Director of Research & Development,

Cox Automotive Mobility

1pm Selling EVs is easy, even in Texas!
Buzz Smith, Founder, The EV-Angelist

Ready to transition from ICE to EV?
Nigel Zeid, EV Educator, EV Transformotion

2:30pm

SATURDAY, JANUARY 28

10am Understanding the Disconnect Between
Incentive Programs and the EV Customer
Vaasha Lutchman, Director of Dealerships
& Fleets Center of Sustainable Energy

11:30am  Planning for Equitable Access of
EV Charging
Zach Henkin, Director EV Program

Research, Center of Sustainable Energy

1pm Charge up Your Dealership Operation to
Get Ready for the Transition to EVs
John Thomas, Chief Operating Officer,
Autel Energy North America

2:30pm  The Future of Fueling: How EV Charging
Changes Vehicle Ownership

Matt Teske, CEO, Chargeway
SUNDAY, JANUARY 29

11:30am  Plugging Into the New EV Tax Credits
Andy Koblenz, Executive Vice President,
Legal & Regulatory Affairs and General
Counsel, NADA

ENADASHOW

Electric Avenue Display
Highlights Women in EV
LOBBY A, LEVEL 2

NADA salutes women—from multiple
OEM brands—who are driving the EV
revolution of the auto industry.

EV Education at NADA Show
WORKSHOPS

Getting Into the Business of Electricity
Thursday, January 26

2:30-3:30pm e D167

Saturday, January 28

9-10am e C145

Key Insights Into EV Markets and Buyers
Thursday, January 26
4-5pm e D161

) ® ©

How EVs Will Change Fixed Operations
Friday, January 27
10:30-11:30am e D174

Saturday, January 28
10:30-11:30am e C146
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Plugging Into the New Federal
EV Tax Credits

Saturday, January 28

9-10am e D173
10:30-11:30am @ C155

EVolve: The Transformation to
ElectriFlcation

Sunday, January 29
10:30-11:30am e C147

® ®

THE EXCHANGE

Preparing for the Future of
Electric Vehicles
Thursday, January 26
4-5pm e D226

Friday, January 27
4:30-5:30pm e D226
Sunday, January 29
10:30-11:30am e D224
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Willingness to Pay for MY 2025 Fuel Economy Mandates: Government Estimates vs.
Economic Reality

By Thomas Walton, Ph.D. and Dean Drake

Abstract

In their Preliminary Regulatory Impact Analysis (PRIA) the National Highway Traffic
Safety Administration (NHTSA) and U.S. Environmental Protection Agency (EPA)
found that U.S auto buyers will be willing to pay $6,000 per vehicle for standards
achieving a combined 49.6 mpg in MY 2025 (56.0 mpg for cars and 40.3 mpg for light
trucks) at $3.54 per gallon gasoline (in 2009dollars) — or $4,100 more than their
estimated $1,900 per vehicle increase in retail price. They note that this estimate is
inconsistent with the purchasing decisions of today’s vehicle buyers who are willing to
pay for no more than 30 mpg for the combined fleet with gasoline prices ranging between
$3 and $4 per gallon. They surmise that this disparity, what they call an “energy
paradox,” can be explained by consumer myopia -- by auto buyers’ irrational
undervaluation of the present discounted value of future fuel savings. They ask for
comments on this issue.

In response to a request from the National Automobile Dealers Association (NADA),
Defour Group LLC has prepared this assessment. The discrepancy between the agencies’
projections and the levels that auto buyers freely choose and can be expected to choose is
found to be more than adequately explained by misspecification of the agencies’
mathematical/engineering model. Their model overestimates willingness to pay because
it ignores tradeoffs between fuel economy and other vehicle attributes that budget-
constrained auto buyers value more highly, and it underestimates the retail price increases
manufacturers will require in order to recover the costs of achieving the 49.6 mpg
projection.



. Introduction

Mainstream economic research shows that NHTSA’s $6,000 per vehicle estimate® of the
present discounted value (PV) of fuel economy — what NHTSA calls “lifetime owner fuel
savings” -- is too high by at least 75%. The literature also shows that NHTSA’s estimate
of the retail price increase necessitated by the proposed standards, of $1,900 per vehicle,
is too low by at least 60%.> Making just these two adjustments off their baseline of MY
2016 34.1 mpg results in a $4,500 per vehicle reduction in willingness to pay to $1500
per vehicle, and a $1,100 per vehicle increase in retail price to $3,000 per vehicle (all
estimates rounded to the nearest $100 per vehicle).® The fuel savings for a 49.6 mpg MY
2025 are worth $1,500 per vehicle, but it costs $3,000 to get them.

Net willingness to pay, the bottom-line number and what the agencies call “net lifetime
owner fuel savings,” (or the difference between the present value of the expected fuel
savings less the increased retail price of the vehicle) is a negative $1,500. Of course, a
lower and more realistic baseline would imply a still higher retail price increase and a
still lower net willingness to pay.”

In fact, this estimate is conservative by comparison to those found in studies by
economists at independent agencies, think tanks, and universities, whose research
NHTSA and EPA inexplicably ignore which find that, even with the most optimistic
assumptions about cost-effective fuel efficiency technologies and the highest conceivable
trajectory for fuel prices, consumers would only be willing to pay for at most 37 mpg for
the combined fleet in MY 2025.

'Benefits derived from Table VI11-27b, page 715 of the NHTSA PRIA. The $6,000 per vehicle value for
consumer willingness to pay for MY 2025 equals Total Private Net Benefits in line 4 of $101.2 billion
divided by 17 million unit baseline sales in that year from Table I11-A.3-1 of the PRIA (rounded to the
nearest million units). The $1900 per vehicle increase in retail price comes from the proposed 2017-2025
rule page 74889 (December 2011) . We assume baseline unit sales as the relevant divisor because it is the
starting point for the analysis — the point from which any sales effects would then be estimated. We could
instead calculate the sales based on a new divisor that would reflect the increased consumer demand for
vehicles carrying an effective net price reduction of the difference between the $6,000 in increased
customer value and the $1,900 increase in retail price, or $4,100 per vehicle; but that would generate
different yardsticks for each measure of willingness to pay. For example, when we adjust the government’s
measures for more realistic estimates of willingness to pay, we find net losses that would reduce the
divisor. The agencies estimate that consumers will also be willing to pay for achieved levels of 56.0 mpg
for MY 2025 cars and 40.3 mpg for MY 2025 light trucks. See also “Dealers Fight Mileage Rules,” The
Wall Street Journal, January 28, 2012.We derive a slightly lower estimate of the retail price increase, or
$1,900 per vehicle versus the $2,000 per vehicle reported in the article. We derive a slightly lower estimate
of $4,100 willingness to pay than the reported $4,400 per vehicle.

2 See National Research Council, Assessment of Fuel Economic Technologies for Light-Duty Vehicles
(2011), pages 24-26 and Michael Whinihan, Dean Drake, and David Aldorfer, “Retail Price Equivalent vs.
Incremental Cost Multiplier: Theory and Reality,” Defour LLC, submitted to the Docket, by the National
Automobile Dealers Association, February 2012.

% 75 Fed. Reg 25324, 25636 (May 7, 2010)

* We also take issue with proposal’s underlying direct manufacturing costs, which would be found to be
much higher in an earlier review of their Interim Joint Technical Assessment Report. Dean Drake, David
Aldorfer, Michael Whinihan, and Thomas Walton, “Using Economic Analysis to Assess the Viability of
Post-2016 MY Greenhouse Gas Emission and Fuel Economy Standards for Light Duty Vehicles,” Paper
#121DM-0034, Society of Automotive Engineers, Forthcoming.
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Finally, there is little evidence to be found in the economic literature for any “energy
paradox,” or disparity between what auto buyers are willing to pay and what makes sense
for them to pay as consumers trying to stay within their household budgets. We find
instead that they are reasonably intelligent and well-informed and that they evaluate or
“discount” future fuel savings at interest rates reasonably comparable to those they must
pay for vehicle loans.

1. Why the Agencies’ Engineering Model Overestimates Willingness to Pay

EPA and NHTSA’s engineering model is built on the assumption that consumers would
be willing to pay for 100% of the fuel economy gains made possible by fuel efficiency
technologies; i.e., that consumers evaluate the desirability of making an investment on
the basis of the present discounted value of future energy savings less purchase price and
that nothing else matters. This assumption overstates actual, real-world willingness to
pay for three fundamental reasons.

It ignores, as former Resources for the Future President, Paul Portney, and his colleagues
point out, significant expenses that vehicle manufacturers and their dealers must incur
when they have to implement new technologies in the field — expenses that increase the
cost and thus reduce the value of any gains in fuel economy.”

The engineering models erroneously assume a world of perfect certainty in which all
consumers are exactly alike. Richard Newell, now-head of the Energy Information
Administration (EIA), observes:

[T]he problem with this approach is that it does not accurately describe all the
issues that can influence energy-efficiency investment decisions. First, the
importance of certain factors can vary considerably among purchasers, including
the purchaser’s discount rate, the investment lifetime, the price of energy, and
other costs. For example, it may not make sense for someone purchasing an air
conditioner to spend significantly more purchasing an energy-efficient model:
there simply may not be adequate opportunity to recoup the investment through
energy savings. . . . Second, the technologist’s engineering-economic analysis
typically does not account for changes over time in the savings that purchasers
might enjoy from an extra investment in energy efficiency, which depends on
trends and uncertainties in the prices of energy and conservation technologies.
When making irreversible investments that can be delayed . . . the presence of this
uncertainty can lead to a higher investment-hurdle rate. The magnitude of this
‘option-to-wait’ effect depends on project-specific factors, such as the degree of
energy-price volatility, the degree of uncertainty of the cost of the investment, and
how fast energy and conservation technology prices change over time. Finally,
there is evidence that energy savings from higher efficiency levels have routinely
been overestimated, partly because projections often are based on highly

® Paul Portney, Ian Parry, and Winston Harrington, “Reply,” Journal of Economic Perspectives (Spring
2004), page 274.
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controlled studies that do not necessarily apply to actual, realized savings in a
particular situation.’

While Newell’s commentary focused on the market for home appliances, each of these
considerations applies with full force to the market for automotive fuel efficiency. Auto
buyers are unique individuals with unique needs and circumstances that make for a wide
range of expected values for future fuel savings. There is a high degree of uncertainty
and thus room for disagreement regarding future trends in fuel prices, future retail prices
for new technologies, and how fast innovation is likely to make obsolete their
investments in those technologies. And, as the studies we review below demonstrate,
NHTSA/EPA’s “highly controlled studies” do not in fact apply to “actual, realized
savings” that auto buyers can expect to achieve in the real-world.

Most importantly, even if the future fuel savings and present costs of those technologies
could be projected with perfect certainty to be “cost-effective,” NHTSA and EPA fail to
consider that buyers may prefer to spend those gains on other vehicle attributes that are
even more valuable to them. In this case, forcing them to forego other automotive
attributes will make them worse off even if the investment in increased fuel economy
shows a positive “net present value” in an accounting sense.

Alternative vehicle attributes include improved carrying capacity, acceleration, ride
comfort, mass, and safety. Indeed, Jeremy Anwyl, Chief Executive for Edmunds.com,
finds (Figure 1) that in most vehicle segments performance and size (a proxy for safety)
are more important to today’s auto buyers than fuel economy — and this is with fuel prices
running at or above the $3.54 per gallon gasoline projected for MY 2025.” What’s more,
he finds (Figure 2) that the market penetration of the most fuel efficient class of vehicles -
hybrid, electric - remains below 3% of total U.S. light duty vehicle sales.?

® Newell, Richard, “Balancing Policies for Energy Efficiency and Climate Change,” Resources, Summer
2000, pages 15-16.

" Fuel price projection comes from NHTSA, Proposed Regulatory Impact Analysis (November 2011), page
631.

8 Edmunds.com, “Edmunds CEO Gives Consumers a Voice on CAFE,” October 12, 2011 at
http://www.edmunds.com/industry-center/commentary/edmunds-ceo-gives-consumers-a-voice-on-
cafe.html



Figure 1

Vehicle Attribute Weighting by Segment
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An engineering estimate of positive net present value or positive “owner lifetime fuel
savings,” as EPA and NHTSA call it, is a necessary, but not a sufficient condition for the
rational consumer to be willing to pay for a vehicle with higher fuel economy. Ina
budget-constrained world — a world in which affordability is a critical consideration —
customers cannot expect to get increased fuel economy without giving up one or more
other vehicle attributes. Consumers must choose among all the competing attributes,
making sure that they get the greatest value possible given their specific preferences.
Spending more on fuel economy means giving up the chance to get still greater value or
“utility” from performance and/or “roominess.”

Suppose, for example, a new fuel savings technology comes along that could enable a
new car buyer to spend (invest) an extra $1,000 to get $200 per year worth of fuel
economy savings over a 12-year life of a vehicle. At, say, a 9% auto loan rate, NHTSA’s
engineering model would find net present discounted value of this annual savings would
come to $432 per year, or $1,432 in present discounted fuel savings less the $1,000
expenditure. Suppose further that the same $1,000 could be spent on (invested in) a
larger vehicle that will comfortably seat 5 instead of 4 people and hold 4 instead of 3
large suitcases. Typically, the latter vehicles rent for an extra $10 per week or about $500
more per year than the former. The net present discounted value of the latter investment
would then be $2,580 or six times that of the payoff from the expenditure on increased
fuel economy.



Note that the buyer doesn’t have to use a financial calculator or hire a certified public
accountant to figure this out. She doesn’t even have to put a dollar value on the increased
carrying capacity. All she has to do is to ask herself whether she would take the $200 per
year in fuel savings or the added comfort and cargo space.

Yet EPA and NHTSA’s engineering model would say that she should be willing to pay
for the increase in fuel economy because it has a positive net present value. It does, but
she can get a lot more for her money from increased roominess and carrying capacity.

In such a situation, mandating an increase in fuel economy imposes what economists call
“opportunity costs” on auto buyers - the value of the foregone benefits from expenditures
on other vehicle attributes. When, as in this hypothetical example, these foregone
benefits exceed the value of a given fuel economy mandate, the increased mandate entails
a net consumer welfare loss or reduction in willingness to pay. (Appendix A offers a
formal proof of this point.)

To quote, once again, Richard Newell in his study of consumer choice in the market for
household appliances:

Requiring consumers to purchase appliances with a higher level of efficiency
based on a simplistic analysis could, in effect, impose extra costs on consumers.
The result might be a higher level of energy efficiency but decreased economic
efficiency, because consumers could be forced to bear costs that they had
otherwise avoided.’

To quote the Congressional Budget Office (CBO):

Vehicles’ current level of fuel efficiency most likely reflects consumers’ trade-
offs between fuel economy and other characteristics that drivers want, such as
vehicle size, horsepower, and safety. The same technologies that can be used to
boost fuel economy can be used to hold fuel economy constant while increasing
the vehicles’ weight, size, or power. ... Raising CAFE standards would impose
costs on both consumers and automobile producers by forcing improvements in
fuel economy that car buyers may not want.

That is why real-world auto buyers do not want to spend all of their money on fuel
economy and as shown in Figure 2, at $3.54 per gallon gasoline hybrids that achieve 36
to 50 mpg -- well below the mandated level of 56 mpg for passenger cars -- account for
no more than 2% of total vehicle sales."*

° Supra note 6.
19 |nfra note 51.

11 Supra note 7.



Figure 2
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Advocates of higher fuel economy standards often point to surveys indicating popular
support for increases in the mandate. For example, a Consumer Reports survey “found”
that 93 percent of those surveyed would be willing to pay for a standard of 55 mpg or
more. But as Jeremy Anwyl, CEO of Edmunds.com, points out, there are at least three
reasons why this estimate is biased dramatically upward."?

e Like the government’s engineering analysis, such surveys do not ask consumers to
“make tradeoffs” between fuel economy and other attributes that are much more
important to them, as shown in Figure 1.

e What Anwyl calls “social desirability bias” or the tendency of respondents to provide
answers that will be “socially acceptable” - that will give the answers the respondent
thinks will please the pollster and “help the environment.” Possibly the best
examples of this bias are the surveys that “show” up to 70% of European air travelers
will voluntarily pay for carbon “offsets,” versus the 2% to 7% that have opted to do
so when given the chance.*®

e The way in which questions are worded often biases respondents towards answers the
polister wants to see. This is especially apparent in the polls commissioned by
supporters of one party or political candidate vs. another. Politicians sometimes
dismiss these reasons, pointing out that, on balance, political polls do a pretty good
job of predicting election outcomes. But it is one thing to predict election outcomes
involving one candidate against another and quite something else to determine

12 Jeremy Anwyl, “Take Polls With a Grain of Salt,” (10/28/2011) at http://www.edmunds.com/industry-
center/commentary/take-polls-with-a-grain-of-salt.html

3 Eke Eijgelaar, “Voluntary Carbon Offsets: A Solution for Reducing Tourism Emissions? Assessment of
Communications Aspects and Mitigation Potential,” European Journal of Transport and Infrastructure
Research (ISSN 1567-7141), June 1, 2011, pp 286-287.
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willingness to pay for something with so many tradeoffs as fuel economy. And the
surveys seldom confront respondents with the true costs of the standards: they are
often left to assume “Detroit” or “Tokyo” will foot the bill or, as the agencies
erroneously assume, the full costs of the standards will not be passed on to the
customer.

The European experience with diesels provides a striking illustration of the real-world
tradeoff between fuel economy and size. Lee Schipper et al found that while diesel cars
and trucks sold in Germany in 2006 “had a technical advantage of 15% less CO;
emissions per kilometer than gasoline-powered cars and trucks, the purchase of larger
diesel vehicles virtually offset all of this advantage.” He noted that some, but not all of
this difference could be explained by self-selection, with people already planning to buy
larger cars choosing diesels.** Whatever the exact breakdown, this example shows that
even if, in the presence of heavy subsidies and incentives, consumers are willing to
purchase vehicles with technologies providing potential fuel economy increases of 25%
and more, and with carbon dioxide emissions reductions of 15% and more, they might
still prefer to spend most of the money on improving performance and increasing size,
instead of on reducing fuel consumption. Denying them this opportunity imposes costs
on them that must be factored into any assessment of willingness to pay.

The Toyota Prius family of compact hybrid cars may offer yet another example. The
2010 Prius was able to achieve a gain of 4 mpg over the 2009 model or from 46 mpg to
50 mpg. However, the recently introduced upscale, larger and roomier MY 2012 Prius V
gets an EPA combined 42 mpg. Industry analysts are worried that, rather than increasing
overall Toyota sales, the Prius V might instead “cannibalize” sales of the standard
Prius.” If sales of the Prius V capture, say, just 25% of existing Prius sales, the newer
hybrid technology will lower Toyota’s overall corporate average fuel economy rating for
mid-size hybrid vehicles, from 50 mpg to 47.73 mpg (using harmonic averaging) — for a
net gain of just 1.73 mpg vs. the 4 mpg increase the agencies’ Volpe engineering model
would predict. If instead, the new Prius V captures 50% of existing Prius sales, the new
average mpg for the compact class of Prius hybrid vehicles will fall to 45.65 miles per
gallon, a decline of 0.35 mpg.

Increased size and mass (and the concomitant increase in occupant safety) is not the only
alternative available to auto buyers. Consumers may also prefer to take some or all of the
improved hybrid fuel efficiency gains as improved performance. In that case, as
Assistant Secretary of Energy for Domestic and International Affairs and former
Brookings Senior Fellow, David Sandalwood, observed, “The fact that an engine is a
hybrid does not necessarily mean it will achieve substantial fuel savings.” This is
because, in his words, “hybrid technology can also be used to improve acceleration,” so

4 The authors also found that higher mpg diesel cars were driven 40-100% more than gasoline-powered
cars, but some of this was attributable to lower diesel fuel prices See, L. Schipper, Marie-Lilliu, and L.
Fulton, “Diesels in Europe: Analysis of Characteristics, Usage Patterns, Energy Savings and CO2 Emission
Implications,” Journal of Transport Economics and Policy, 2002, 36(20), pp 305-340

!> The Detroit Bureau, “Toyota Already Planning Production Increase of New Toyota V Hybrid,” June 8,
2011, at http://www.thedetroitbureau.com/2011/06/toyota-already-planning-production-increase-of-new-

prius-v-hybrid/



http://www.thedetroitbureau.com/2011/06/toyota-already-planning-production-increase-of-new-prius-v-hybrid/
http://www.thedetroitbureau.com/2011/06/toyota-already-planning-production-increase-of-new-prius-v-hybrid/

that the net result could be onIP/ “somewhat better fuel efficiency than the standard
internal combustion engines.” 6

In short, even much-heralded hybrid and advanced diesel technologies — technologies
that constitute more than 20% of vehicle sales in the agencies’ projections for MY 2025 -
- will not increase fuel economy appreciably if consumers choose to invest the potential
gains in other vehicle attributes that they prefer.

1. Willingness to Pay: Revealed Preference vs. Financial Engineering

NHTSA appears to have addressed this issue by conducting a sensitivity study in which
they assume consumers will be willing to pay for 50% of their 15.5 mpg mandated fuel
economy increase to 49.6 mpg in MY 2025 from the MY 2016 baseline. They find that
the standards would still be a bargain.’

But 50% is far too high. A realistic estimate that relies on consumers’ revealed
preferences (on the choices they make) is much closer to 25% -- the assumption used to
derive the initial estimate of a loss of $1,400 per vehicle for MY 2025 standards.”® A
2008 study by MIT’s Laboratory for Energy and the Environment provided the basis for
subsequent National Research Council estimates of cost-effective fuel efficiency
technologies, found that U.S. consumers were willing to pay for none of the fuel
economy improvements that U.S. manufacturers offered them, while European auto
buyers were willing to pay for just 50% of the gains that could be realized from similar
technologies.'® Their study was for the years 1995-2006 when U.S. regular unleaded
gasoline sold for an average $2.07 per gallon (in 2009 dollars) and European premium
unleaded fuel prices sold for an average of $5.15 per gallon (median of $5.30 per gallon).
The actual relevant fuel cost in Europe, of course, is much higher when applicable engine
displacement taxes are factored in.

It can be conservatively assumed that a $5.50 per gallon average price in Europe is the
level of fuel prices at which auto buyers will be willing to pay for 50% of any potential
fuel economy improvements, and $2.10 per gallon is the price at which they are willing
to pay nothing. This yields a midpoint estimate of about $3.80 per gallon as the point at
which auto buyers are willing to spend 25% of any increase in fuel efficiency on fuel
economy. NHTSA uses a gasoline price of $3.54 per gallon as their projection for MY
2025, so an estimate of 25% willingness to pay at $3.54 gasoline is somewhat overstated.

18 David Sandalow, Freedom from Oil: How the Next President Can End the United States’ Oil Addiction,
Brookings (2008).

Y NHTSA, Proposed Regulatory Impact Analysis, (November 2011), pages 697-723. , and 703 (web
version). They elaborate on these points at pages 697-723 and 598-600.

'8 In "Laboratory for Energy and the Environment, On the Road in 2035: Reducing Transportation’s
Petroleum Consumption and GHG Emissions, Massachusetts Institute of Technology, July 2008, pages 61
and 156-157", the MIT researchers state that in the U.S., there is 0% willingness to pay at $2.07 per gallon
gasoline and Europeans have a 50% willingness to pay at $5.50 per gallon. The midpoint fuel price is
$3.80 and the midpoint willingness to pay is 25%.

9 Laboratory for Energy and the Environment, On the Road in 2035: Reducing Transportation’s Petroleum
Consumption and GHG Emissions, Massachusetts Institute of Technology, July 2008, pages 61 and 156-
157.
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V. Reality Check: What Does the Literature Say?

This paper’s estimate of a net negative consumer willingness to pay for a fuel economy
increase of 15.5 mpg, derived as it is from consumer-driven corrections to NHTSA’s
estimates of willingness to pay and retail price markups for the requisite fuel efficiency
technologies, is quite conservative compared to those of published research. This
includes research at EIA, the agency Congress established to provide independent,
“policy neutral” estimates of the impacts of alternative governmental policies, including
the corporate average fuel economy standards. % In a special study included in its 2011
Annual Energy Outlook,? the EIA concluded that a CAFE standard of 46.1 mpg - 12
mpg above the baseline 2016 MY level and 3.5 mpg lower than the proposed 2025
mandate - would result in an 8% loss in new vehicle sales in 2025 - a loss that would not
materialize if auto buyers were willing to pay for the increased fuel economy.

Although the EIA does not provide specific estimates of willingness to pay and net
lifetime owner vehicles fuel savings (losses), the 8% unit sales loss is consistent with a
net negative willingness to pay of about $2,200 per vehicle — or 8% of today’s average
vehicle transactions price of $28,000 (assuming the a consensus unitary industry vehicle
price elasticity of -1).” In other words, the EIA’s estimate of unit sales losses
corresponding to an 8 mpg increase to 46.1 mpg suggests that vehicle prices will rise by
$2,200 more than the value of the resulting fuel savings.

Yet another estimate of willingness to pay, starting with the same MY 2016 baseline, can
be inferred from a 2008 study by NERA Economic Consulting for the Alliance of
Automobile Manufacturers, which found that auto buyers are willing to pay $49,725 for
each reduction of $1 per mile in vehicle operating expenses.?® The 49.6 mpg level under
the Preferred Alternative is a 15.5 mpg increase over the baseline of 34.1 mpg in 2017.
Applying the NERA estimated willingness to pay of $49,725 for each $1 per mile
reduction in vehicle operating costs yields a willingness to pay of $1,600 per vehicle
relative to MY 2016.%* Subtracting out our revised $3,000 per vehicle estimate of retail
price increase yields a net consumer willingness to pay for NPV fuel economy gains
equal to a negative $1,400 per vehicle.

A third, qualitative estimate, but one that gets at the issue of marginal vs. average losses
in willingness to pay, is to be found in a Resources for the Future (RFF) November 2010
study co-authored by David Evans of the EPA. It finds:

% http://useconomy.about.com/od/governmentagencies/p/DOE_EIA.htm

2! Energy Information Administration, “Increasing light-duty vehicle greenhouse gas and fuel economy
standards for model years 2017 to 2025,” (2011).

22 NHTSA, Proposed Regulatory Impact Analysis (November 2011), page 600.

% NERA Economic Consulting, Evaluation of NHTSA’s Benefit-Cost Analysis of 2011-2015 CAFE
Standards, Alliance of Automobile Manufacturers (2008), page A-7. The math is: first divide $3.54 per
gallon by 34.1 miles per gallon to yield $0.10381 per mile at 34.1 mpg. Next divide $3.54 per gallon by 49
.6 mpg to yield $0.071371 per mile at 49.6 mpg. Then multiply the difference, or $.03244 by $49,725, the
value of each $1 per mile reduction in operating costs, which yields $1600 per vehicle willingness to pay,
which compared to the price increase of $3000 per vehicle, yields a net consumer welfare loss of $1400 per
vehicle, rounded to the nearest $100.
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[U]sing standards to cut fuel use by 5 percent under a standard value for CO,
damages is warranted only if consumers fail to internalize 44 percent of the
savings from fuel economy. In fact recent rulings that rapidly ramp up the
corporate average fuel economy CAFE standards are not supported on welfare
grounds, even under our bounding case for market failures. . .. In our bounding
case for these failures, a standard that cut fuel use by 8.9 percent would be
optimal, though potential welfare gains are only about a third of those for the fuel
tax.

Dr. Evans et. al. assume a baseline free expression combined fleet fuel economy level of
23 mpg and the 8.9% reduction in fuel consumption equates to 36% of the 25% cut
mandated by the 2012- 2016 MY standards relative to that baseline. They find that the
marginal net losses in combined consumer and societal welfare — the sum of the values of
private and social present discounted lifetime fuel savings less retail price increases® -
rapidly escalate to a combined loss or net cost of $6 per gallon and higher well before
required fuel savings approach the 25% reduction that would be achieved under the MY
2016 standards. Going another 13.5 mpg to MY 2025 standards would send these losses
into the stratosphere.

Earlier studies by economists at RFF and the CBO also found that raising mandated fuel
economy levels just a few mpg above those for which consumers are willing to pay will
impose very substantial, exponentially increasing consumer welfare losses as well as
societal welfare losses on the broader economy.?’

For example, the RFF study by Fischer et al concluded:

The bottom line is that the efficiency rationale for raising fuel economy standards
appears to be weak, unless carbon and oil dependency externalities are far greater
than mainstream economic estimates, or consumers perceive only about a third of
the fuel-saving benefits from improved fuel economy.?®

The CBO concluded:

Increasing CAFE standards or the gasoline tax would impose costs on both
producers and consumers of vehicles and gasoline — direct costs that are estimated
by CBO’s modeling. Would those costs be justified by the accompanying
benefits? Unless current estimates of the benefits of reducing gasoline

% an Parry, David Evans, and Wallace Oates, “Are Energy Efficiency Standards Justified?’ Resources for
the Future Discussion Paper 10-59, November 23, 2010, page 19 at http://www.rff.org/documents/RFF-DP-
10-59.pdf

% The authors do not separate out consumer from societal welfare losses, so that the consumer welfare
losses would be lower, but still positive and quite large.

%7 See, in particular, Carolyn Fischer, Winston Harrington, and Ian Parry, “Should Corporate Average Fuel
Economy Standards (CAFE) be Tightened?” Energy Journal (2007) at http://www.rff.org/documents/RFF-
DP-04-53-REV.pdf, Winston Harrington, lan Parry, and Margaret Walls, “Automobile Externalities and
Policies,” Journal of Economic Literature (2007), and David Austin and Terry Dinan, “Clearing the Air:
The Costs and Consequences of Higher CAFE Standards and Increased Gasoline Taxes,” Journal of
Environmental Economics and Management (2005). The Journal of Economic Literature article is a survey
of the leading economic studies in the field.

% Fischer et al, ibid, at page 3 of the RFF paper.
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consumption are significantly understated, increasing CAFE standards would not
pass a benefit-cost test.?

Thus far, this report has focused on the amounts that auto buyers would be willing to pay
for fuel economy increases, comparing them to the retail price increases that are
necessary to achieve those levels. If the retail price increases exceed willingness to pay,
as they do in all the cited studies, then the standards are too stringent and will cause a loss
of sales and industry employment. Yet another way of getting at willingness to pay is to
find the “free expression” level of fuel economy — the level that unconstrained auto
buyers would choose if there were no fuel economy standards. How does the
government’s projection of a 49.6 mpg level for combined car and light truck sales (56.0
mpg for cars and 40.3 mpg for light trucks) compare to the free expression level?

The NRC found in its 2010 study that if consumers were willing to pay for 50% of
potential fuel economy improvements the government could achieve a level of just 40
mpg for combined cars and light trucks in MY 2035.%° Of course, the 50% willingness to
pay is more than double the level found in the MIT study cited above, and the learning
curve effect means that 2025 technologies will cost more than those in 2035.

Another, more current and more realistic estimate is provided by the EIA in its Annual
Energy Outlook for 2011. As shown in Figure 3 below, the agency projects unconstrained
or free expression levels of fuel economy for MY 2025 at 35.3 mpg for $3.54 gasoline
(40.0 mpg for cars and 29.6 mpg for light trucks). It also finds that at $5.12 per gallon -
its highest fuel price scenario for 2025 - the combined new vehicle fleet would attain 36.8
mpg with cars at 41.1 mpg and light trucks at 30.4 mpg, well below the levels of
standards mandated by NHTSA and EPA.*

% Congressional Budget Office, Fuel Economy Standards Versus a Gasoline Tax, March 9, 2004, pages 3
to 4.

%NRC, dmerica’s Energy Future (2010), Tables 4.3 and 4.4.

1 E1A, Annual Energy Outlook 2011, page 71.
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Figure 3
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Yet a ninth reality check, or alternative way of estimating consumer willingness to pay
for fuel economy increases, is provided by the European responsiveness to much higher
fuel prices when there were no fuel economy regulations. Estimates of willingness to pay
at higher fuel prices can be derived from European levels of fuel economy that existed in
the late 1990s and early 2000s, represent free expression levels that their consumers
would be willing to pay for. Customer demand for passenger cars never exceeded 40
mpg — well below the agencies’ projection of a 56 mpg level in 2025 - with $7 and $8 per
gallon gasoline, with heavy engine displacement taxes, and with substantial subsidies for
diesel fuel.

Inexplicably, NTSA and EPA do not account for any of these statistics in their analysis.

V. The “Energy Paradox” and the Government’s Engineering Analysis

EPA and NHTSA suggest that consumer myopia, and not any errors in their analysis,
explains what they call the “Energy Paradox,” or why today’s auto buyers would be
“hesitant” to flood dealer showrooms with purchase orders for vehicles that achieve 49.6
mpg on average and provide, by their reckoning, more than $4,000 worth of fuel savings
net of retail price increases. They cite economic literature that, in their view, confirms
this myopia and explains why their mandate is necessary.

They nonetheless ask for comments on “why would potential buyers of new vehicles
hesitate to make investments in vehicles with higher fuel economy that would produce
the substantial economic returns [that they estimate],” and “why [if the returns are so
high] stricter CAFE standards should be necessary to increase the fuel economy of new
cars and light trucks?” They add, “If this [hesitation] is widespread, the average fuel
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economy of their entire new vehicle fleet could remain below the level that potential
buyers demand and are willing to pay for.”

The first point to be made is that whether or not auto buyers know what they are doing,
their choices do, in the final analysis, actually determine the real demand for new cars
and light trucks in the marketplace. When, for whatever reason, their willingness to pay
for increased fuel economy falls short of the increased retail vehicle price necessary to
attain that level, industry sales losses necessarily ensue, as the EIA analysis found.** This
is so even if better informed and more intelligent auto buyers would be arguably willing
to pay for 100% of the “cost-effective” fuel efficiency gains assumed in the agencies’
mathematical model.

What’s more, if the mainstream studies that we cite are correct, the standards cannot be
justified on benefit-cost grounds even if the supposed consumer undervaluations are
corrected using the most liberal, “upper bound” assumptions and “upper bound”
assumptions regarding externality costs of climate change and energy security.*® There is
no basis for increasing the standard — neither on the consumers’ behalf nor on the
public’s behalf. The proposed increase will make everyone worse off.

Nonetheless, we comment here on the 2010 study the EPA commissioned by its
consultant, David Greene, who found a wide divergence of implicit consumer discount
rates that consumers use in evaluating the gains from fuel economy improvements and
that he could not explain by differences in modeling methodologies or data. Greene
reviewed 25 studies, finding “[w]ith a very few exceptions, no obvious flaws in the
methods or data used by these studies.”* More importantly, he found a general or
average undervaluation of future fuel economy gains (myopia) across these studies — a
finding that he emphasized in a similar study dated one month earlier.*®

In fact, the studies that Greene reviews contain at least seven major and widespread
errors and oversights, which, when accounted for, suggest that auto buyers are reasonably
rational — that, in their comparison of automobile fuel economy stickers to purchase price
they use implicit discount rates that, on average, are reasonably close to the rates they pay
on auto loans.

The most significant and widespread error — the very same error that is inherent to the
agencies’ model of consumer choice — is that most of the studies and surveys fail to
account for tradeoffs between fuel economy and other vehicle attributes of value to
consumers — what the studies call “fixed effects.”®’ This error is especially widespread

%2 See text accompanying supra note 17.

% See text accompanying supra notes 22 - 26.

 And that was peer-reviewed by RTI, the author of the EPA’s study of Indirect Cost Multipliers.

% David Greene, “How Consumers Value Fuel Economy: A Literature Review,” United States
Environmental Protection Agency, March 2010. See, e.g., Greene’s finding # 2 on page 55 of the EPA
report

% «“Why the Market for Passenger Cars Generally Undervalues Fuel Economy,” Joint Transportation
Research Centre, Paris, February 18-19, 2010.

$"EPA and NHTSA argue that they have taken account of these tradeoffs by adding in what they consider to
be the costs necessary to maintain utility at base year 2017 levels. But that is not the question. The
question concerns the tradeoffs going forward -- in MY 2025-- between increased fuel economy and
increases in performance, mass, and safety that can be derived from the assumed future gains in fuel
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in the models finding myopia or irrational consumer undervaluation of fuel economy
gains. Most of the studies of consumer valuation were done during periods of very low
fuel prices and of clearly binding fuel economy constraints. Surveys finding that
consumers irrationally undervalue fuel economy increases during these periods are
invalid because constrained consumers already have more fuel economy than what they
want and are thus inclined to spend most, if not all of their money on other vehicle
attributes (See Appendix A). Dr. Greene himself makes this pervasive flaw in his study
of rebound effects — a study the PRIA also references and relies on.*®

As Busse et al point out,* this problem is especially severe in cross section models and
surveys, because unless the tradeoffs between fuel economy and other vehicle attributes
are taken into account and well specified, consumer willingness to pay more for higher
performing and larger but lower mpg vehicles can cause a spurious positive relationship
between fuel cost and vehicle purchase price. The higher fuel cost of higher performing
vehicles results from their higher utility and not from an irrational desire to pay more for
cars that cost more to operate. Models that fail to take this into account bias the implied
consumer discount rate upward, leading to findings of consumer myopia (undervaluation)
where it does not exist.

A second pervasive problem that Greene also identifies, which NHTSA and EPA ignore,
is the assumption in nearly all of the 25 studies that expected future fuel price movements
follow a random walk, with consumers always assumed to project future fuel prices to be
equal to present prices regardless of any price shocks. During periods of energy price
shocks, such an assumption biases the estimates of consumer valuations upwards
(because they are in fact reacting to higher future expected benefits than what the model
is assuming) and thus the implied discount rates downward (and conversely during
periods of unexpected, sharp declines in fuel prices such as was true in the mid-1980s).
This no doubt accounts for much of the variation in estimates Greene find in these
studies.

A third persistent and serious error across most of the studies is the use of aggregate
vehicle classes, or even the entire light duty vehicle market to test the impact of fuel price
and fuel cost changes. As Busse et al and Spiller*® observe, failure to disaggregate to the
individual consumer level can easily bias the estimates of implied consumer discount
rates upward because it violates the critical condition of ceteris paribus or “all else
equal,” failing to allow consumers to switch within vehicle segments and classes in

efficiency? If buyers only want to spend 25% of the gains on fuel economy, forcing them to spend more
than that amount will impose opportunity costs on them and these costs will exceed the benefits of putting
more than that 25% into fuel economy gains.

% David Greene, “Rebound 2007: Analysis of light-duty vehicle travel statistics,” Energy Policy,
forthcoming, page 7.

% Meghan Busse, Christopher Knittel, and Florian Zettlemeyer, “Pain at the Pump: The Effect of Gasoline
Prices on New and Used Automobile Markets,” University of California Energy Institute, UC Davis
Institute of Transportation Studies and National Bureau of Economic Research (September 2011).

0 Elisheba Spiller, “Household Vehicle Bundle Choices and Gasoline Demand,” Resources for the Future
and Duke University, January and July 2011 at http://emf.stanford.edu/files/docs/322/SPILLER.pdf and
http://fds.duke.edu/db/aas/Economics/phd/elisheba.spiller/files/Elisheba%20Spiller%20Job%20Market%20
Paper.pdf (two separate papers).
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response to changes in fuel prices and vehicle fuel economy levels.**

Fourth, Busse et al also utilize a realistic assessment of odometer readings and remaining
vehicle useful life, unlike nearly all of the other studies. In their preliminary study, Salle
et al also adjusted for odometer readings and useful vehicle life on an individual basis,
finding that any failure to do so biases the estimates of consumer undervaluation
downward by a “dramatic” amount.*

Fifth, nearly all of the studies ignore what Spiller calls the effect of “bundling.” She
notes that if a household owns more than one vehicle, as 57% of them do, ** an “increase
in gasoline prices would presumably result in a shift from [say the lower mpg] SUV to
the [higher mpg] car. However, if these two vehicles were treated as independent [as is
most often the case], then a researcher may [erroneously] interpret the increase in the
car’s VMT as a household that is insensitive to gasoline price changes,” biasing her
estimate towards undervaluation and myopia.**

A sixth shortcoming of many of the models Dr. Greene missed is their assumption of
identical auto buyer evaluations of future fuel economy benefits. As we noted in the
above discussion of the methodological shortcomings of the NHTSA’s engineering, at
any point in time there is a wide range of consumer estimates of future fuel prices, future
fuel economy technology advances that could obsolete their present purchase, vehicle
driving needs, and present and expected future discount rates — all of which result in
differing but rational projections of the value of fuel savings on prospective vehicle
purchases.” Cornell economists, Antonio Bento and Kevin Roth, together with RFF
economist, Shanjun Li, found that an assumption of identical preferences and
expectations biased the estimate of consumer rationality towards myopia and that use of
models that assume varying estimates of future fuel economy benefits resulted in
estimates of willingness to pay much closer to rational levels.*®

Seventh, most of the studies in Greene’s review suffer from what Busse et al characterize
as “inflexible specification,” a bias that results from misspecification of key variables
such as discount rates and odometer readings. They note:

In addressing the question of myopia, researchers face a choice. The theoretical
object to which customers should be responding is the present discounted value of
the expected future cost for the particular car at hand. Creating this variable
means having data on (or making assumptions about) how many miles the owner
will drive in the future, the miles per gallon of a particular car, the driver’s
expectation about future gasoline prices, and the discount rate. Having
constructed this variable, a researcher can then estimate a structural parameter that
measures the extent of consumer myopia. ... The [problem with this approach] is

“! Busse et al at page 20; Spiller at page 3.

2 James Sallee, Sarah West, and Wei Fan, “The Effect of Gasoline Prices on the Demand for Fuel
Economy in Used Vehicles: Empirical Evidence and Policy Implications,” May 24, 2011, funded by the
Energy Initiative at the University of Chicago and by the Keck Foundation of Macalister College.

*® U.S. Bureau of the Census, American Community Survey, Table DP-4, 2009.

* Spiller, second reference, page 4.

*® See text accompanying supra note 5.

“® Antonio Bento, Kevin Roth, and Shanjun Li, “Is There an Energy Paradox in Fuel Economy? A note on
the Role of Consumer Heterogeneity and Sorting Bias,” Resources for the Future, November 2010.
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that the specific assumptions that the researcher has made are ‘baked into’ the
data, and thereby into the results. ... Furthermore, insofar as these assumptions
are not correct, attenuation bias will bias the results towards myopia.*’

When Busse et al adjusted their own model to allow for consumer tradeoffs between fuel
economy and other vehicle attributes, and when they corrected for most of the above

common errors in the models reviewed by Dr. Greene, they found consumers valued fuel
economy improvements at reasonably rational levels of discount rates. In particular, they
conclude:

We find little evidence that consumers “undervalue” future gasoline costs when
purchasing cars. The implied discount rates we calculate correspond reasonably
closely to interest rates that customers pay when they finance their car
purchases.*®

They found that the most reliable estimates of the discount rates that consumers use to
evaluate fuel economy gains are to be derived from studies comparing movements in new
and, especially, used vehicle prices to movements in fuel prices. These studies generally
find discount rates that closely approximate auto loan rates — the rational level of
evaluation. The conclusion of the first such study by George Daly and Thomas Mayor,
not reviewed by Dr. Greene, is, in our view, most instructive. Daly and Mayor found:

In the 1970s many policymakers believed that consumers could not be relied upon
to make rational judgments about energy consumption. Symptomatic of this view
were the arguments . . . that consumers were inherently wasteful in the use of
energy, that they were psychologically unable to give up large automobiles, and
that such policies as mandatory efficiency standards for appliances and
automobiles were the only way to prevent excessive reliance on imported fuel.
The findings of this study clearly do not support these arguments. On the
contrary, evidence from used car markets suggests that information possessed by
consumers and utilized in their decision making is comparable with that possessed
by informed policymakers.*

The question is not whether automotive markets are perfectly rational in the sense that
every buyer always makes decision that are aligned with his or her self-interest. Rather,
it is whether on balance, there is reason to believe that buyers refusal of fuel economy
improvements reflect anything other than consumer preferences for other more valuable
vehicle attributes.

As Paul Portney concluded with his RFF colleagues in the leading survey journal of
mainstream economics:

Perhaps it is not that consumers misperceive or overly discount fuel-saving
benefits, but rather that engineering studies underestimate the true economic
costs of actually adopting fuel-saving technologies. The true economic cost is
probably larger than the engineering cost estimates . . . for two reasons. First, it

*" Busse et al, page 6.

*® Ibid, page 2 (emphasis added).

* George G. Daly and Thomas H. Mayor, “Reason and Rationality during Energy Crises,” Journal of
Political Economy (February 1983), page 180 (emphasis added).
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ignores the possible opportunity cost of not using fuel saving technologies for
other vehicle enhancements. That is, by forcing automakers to apply their
technical expertise to more fuel-efficient engines, tighter CAFE standards could
mean fewer of the improvements to which consumers have responded
enthusiastically in the past — including such things as enhanced acceleration,
towing capacity and so on. It is the implicit value of these foregone
improvements that ought to be compared with the fuel economy savings that
tighter CAFE standards would bring.>®

Finally, CBO, in a study commissioned by the U.S. Senate in 2002, noted that many
proponents of increased fuel economy standards argue that the market for fuel economy
is inefficient because consumers either “lack information about vehicles’ fuel efficiency
(in other words, they do not know what’s best for them) or that producers lack an
incentive to respond to consumers’ preferences for fuel efficiency.” The CBO
concluded:

Most economists do not believe that either assumption is valid. Vehicles’ current
level of fuel efficiency most likely reflects consumers’ trade-offs between fuel
economy and other characteristics that drivers want, such as vehicle size,
horsepower, and safety. The same technologies that can be used to boost fuel
economy can be used to hold fuel economy constant while increasing the vehicles’
weight, size, or power. Thus, the fact that producers have done the latter rather
than the former in recent years suggest that they have responded to buyers’
preferences by targeting available technologies toward other features that
consumers desire. Raising CAFE standards would impose costs on both
consumers and automobile producers by forcing improvements in fuel economy
that car buyers may not want.>*

VI. Summary and Conclusions

This report clearly demonstrated with multiple examples that willingness to pay for the
proposed MY 2025 fuel economy standards falls far short of NHTSA’s estimates. These
findings are derived from and verified by research at MIT, EIA, NRC, RFF, CBO, and
even the EPA. Mainstream research also shows that, contrary to the government’s
speculation, this differential cannot be explained by “consumer myopia”, or any
systematic undervaluation of fuel economy gains.

Rather, the differential is explained by a misspecification of NHTSA’s
engineering/mathematical model of consumer behavior —a model that ignores numerous
uncertainties surrounding consumer expectations of future fuel and technology costs and
prices, and that denies auto buyers the opportunity to invest potential fuel efficiency
technology gains in increased performance, size, and safety. Models that fail to take
account of these factors not only overestimate the ability and willingness of prospective
purchasers to pay for fuel economy gain, they overstate the regulatory benefits.

* paul Portney et al, supra page 274. The other cost that engineering studies ignore relates to the various
expenses manufacturers and their dealers incur when implementing the new technologies in the field.
*!Congressional Budget Office, “A CBO Study: Reducing Gasoline Consumption: Three Policy Options
(November 2002), Chapter 2, page 2. (Emphasis added)
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Appendix A: The “Energy Paradox” and the Rational Consumer

The NHTSA and EPA Preliminary Regulatory Impact Analysis (PRIA) notes that their
estimate of $4,000 per vehicle lifetime or net present value fuel savings for an 49.6 mpg
fuel economy level in MY 2025, when gasoline is expected to cost $3.54 per gallon, is
inconsistent with the choices of today’s vehicle buyers who are willing to pay for no
more than 30 mpg for the combined fleet with gasoline prices ranging between $3 and $4
per gallon. They surmise that this disparity, what they call an “energy paradox,” can be
explained by consumer myopia - by auto buyers’ irrational undervaluation of the present
discounted value of future fuel savings. They ask for comments on this issue.

Our explanation of the agencies’ quandary is quite simple. The inconsistency between
what their engineering model predicts and what consumers actually want arises from the
agencies’ misspecification of their model, based on an erroneous definition of consumer
rationality. According to the agencies’ definition, rational consumers should be willing
to purchase more “fuel-efficient” [they really mean more “fuel economical”] vehicles so
long as the present value of the discounted additional energy savings associated with the
requisite technologies equals or exceeds their hardware costs.

That is not how rational consumers behave. Improvements in fuel efficiency technology
represent either the ability to reduce the amount of fuel required to move a given amount
of mass (or achieve a given level of performance) or the ability to move more mass (or
increase performance) for a given quantity of fuel consumed. Consumers can choose to
spend the same technology advance on any number of attributes besides fuel economy
and the (net present discounted) value of each of those other applications can also exceed
the cost of the associated hardware in an engineering sense. Thus, the question is not
whether the value exceeds the cost for any one application such as increased fuel
economy, but rather, of all the applications, which gives consumers their highest value
for the money — i.e., which is cost-effective in an economic sense? Indeed, at $3.54 per
gallon, as the following analysis demonstrates and as Figure 1 of the text confirms,
spending fuel efficiency technology advances on fuel economy increases is likely to be
near the bottom of their list.

Indeed, because the current fuel economy standard is binding, it is very unlikely that
increases in fuel economy can be achieved without substantially increasing the consumer
and producer welfare losses (negative profits) associated with forcing consumers to spend
the money on something they do not want.

The following figures illustrate the economic “postulates” that underlie consumer
rationality. They provide the answer to the energy paradox, showing how fuel economy
technologies can be “cost-effective” in a narrow engineering sense (with present
discounted fuel savings equaling or exceeding the retail price equivalent for the increased
hardware costs), yet irrational in an economic sense. We begin the discussion by first
assuming that there are no restraints on consumer choice — no fuel economy or any other
standards that limit what consumers can buy.

The economist’s world is a world of tradeoffs, where at any point in time producing more
of one thing, such as fuel economy cannot be achieved without producing less of
something else, such as vehicle size. Figure 1 below assumes that there are two attributes
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. 52 .
of value to consumers, fuel economy and “size.”” The curve labeled “production

possibilities curve” or “PPC” illustrates a hypothetical set of maximum feasible
combinations of these two attributes. For any point along the x axis — that is for any
given quantity of vehicle size — this curve shows the maximum feasible level of fuel
economy that could be achieved with that size of vehicle. Alternatively, for any point
along the y axis — for any given level of fuel economy, it shows the “largest” possible
vehicle that might be produced and sold.

Note that, consistent with practical reality, getting more fuel economy and moving in the
northern direction, requires that vehicles be “smaller,” a move in the western direction.
Alternatively, a move in the eastward direction towards “larger” vehicles requires that
fuel economy must decline, a move southward.”® Note, also, that the production
possibilities curve is just another word for one level of fuel efficiency technology and that
the technology can be applied to various combinations of fuel economy and size. Note,
finally, this level of fuel efficiency is the level that is provided in a well functioning, fully
competitive market. Manufacturers that fail to provide this level simply are not able to
survive amidst such competition.

Fuel Economy
Figure 1

Production Possibilities Curve (PPC)

Size

2 Of course, in the real world consumers value many other attributes, including performance (0 to 60
acceleration time), safety, comfort, towing capacity, and so on. In this two dimensional layout, we can
think of size as a proxy for all those other vehicle attributes.

> Note that the economists’ law of increasing marginal costs of production implies the concave shape of
the production possibilities curve. In this context, this law implies that for each additional unit of fuel
economy, the producer, and ultimately the consumer, must give up larger and larger amounts of size and
vice versa.
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Economists also view consumers as being willing to exchange one good for another in
varying proportions, as illustrated in Figure 2 by a series of isoutility curves now
superimposed on Figure 1.>* Each isoutility curve represents a constant level of
consumer satisfaction. The greater the northeasterly distance from the origin the greater
is the constant level of utility, so that U, represents the highest and U, the lowest level of
constant utility or satisfaction.>

Figure 2
Fuel Economy U g

Size

The consumers’ optimum is reached where they can achieve the highest level of utility
consistent with the feasible production set or production possibilities curve (PPC) as
indicated by point E in Figure 2. This is the point where the additional utility or
satisfaction obtained from spending a dollar on fuel economy just equals the additional
utility derived from spending a dollar on size. Economists call this concept the “equal
marginal principle” and it is a fundamental principle underlying their analysis of
consumer and producer behavior. To quote MIT Professor Robert Pindyck and
University of California Professor Daniel Rubinfeld:

“Only when the consumer has satisfied the equal marginal principle —i.e., has
equalized the marginal utility per dollar or expenditure across all goods — will
she have maximized utility.”*® (Boldface and italics in original.)

Of course, this is the economists’ operational definition of rationality, as contained in
every basic text. In the present context, this principle requires that the added value or
utility per each dollar spent be the same for all vehicle attributes.

> For simplicity, we assume an aggregate consumer welfare function.

*® The convex shape of each curve reflects the fact that consumers are willing to give up less and less “size”
for increasing amounts of fuel economy and vice versa (what economists call diminishing marginal utility).
% Robert S. Pindyck and Daniel L. Rubinfeld, Microeconomics, (2001), p. 91.
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Now suppose there is an outward shift in the production possibilities curve from PPC to
PPC* —i.e., suppose there is an increase in the fuel efficiency technology applicable to
cars and light trucks. Because consumers can spend improvements in fuel efficiency
technology on either increased fuel economy or on size (a proxy for all other attributes of
value), the production possibilities curve shifts outward in every direction.

Figure 3 shows the original hypothetical and unconstrained consumer equilibrium at
point E, together with the new equilibrium at point E,* a point at which both fuel
economy and “‘size” have increased as a result of the outward shift in the production
possibilities curve. Note that in this hypothetical illustration the rightward or eastward
increase in size from Sy to S; is substantially greater than the upward or northward
increase in fuel economy from FEg to FE;. This is drawn this way because “size” is
really a proxy for numerous other attributes besides fuel economy.

Figure 3
U
Fuel Economy 2
U,
FE, Uy \ "
FE, | I\,
g
FE, [
\
PPC*
PPC
e
S0 Sl
Size

The answer to the agencies’ “energy paradox” is that, contrary to their engineering
model, rational, utility-maximizing and fully informed auto buyers will not be willing to
spend all of the potential increase in fuel efficiency on increased fuel economy. This is
so even though we are assuming that the net present value of the fuel economy savings
from the new technology equals or exceeds the cost of the hardware (which has to be true
for the new PPC to represent a maximum feasible set).

In other words, assume that the agencies’ engineering analysis is correct and that FE; is
the level of fleet average fuel economy in MY 2025, or 49.6 miles per gallon. Assume
further that, as in the agencies’ engineering analysis, FEq is the baseline level of 34.1 mpg
in MY 2016. The 13.5-mpg increase - the vertical difference between FE, and FEy is the
increase if consumers were willing to pay for 100% of the potential 13.5 mpg increase. It
is “cost-effective” in the narrowly conceived engineering sense — in the sense that the net
present value of spending all the money on fuel economy would be positive. But rational
auto buyers are not willing to pay for 100% of the potential fuel economy increase. The
13.5-mpg increase in the fuel economy standard is not rational and cost-effective in an
economic sense. That is because rational auto buyers will only be willing to pay for an
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increase to the unconstrained level, FE;, a level that maximizes their utility (that puts
them on the highest economically feasible isoutility curve), and which as shown in Figure
3 of the text, the Energy Information Agency estimates to be just 35.3 mpg at $3.54
gasoline in MY 2025.

Finally, assume fuel efficiency technology advances as given by PPCyys in Figure 4.
Assume further that, initially, in MY 2016, consumers are free to choose the combination
of fuel economy and other attributes of value and that, say, 30.0 mpg is the free
expression or unconstrained level. Thus, E* (30.0 mpg, S* size) on isoutility curve U, is
the current optimum, or the point that satisfies the “equal marginal principle” for rational
consumers.

Assume next that they are forced to purchase the MY 2016 mandate of 34.1 mpg, which
puts them at Point E where “Size” is Sgand their utility has been reduced to Uy.

In 2025, these still-constrained consumers would maximize their utility or satisfaction at
point E,** which would entail an actual reduction in mpg to a level below the 34.1 mpg
mandate in 2016. In other words, constrained consumers will be willing to pay to reduce
fuel economy or mpg to just above the MY 2016 free expression or unconstrained level
of 30.0 mpg. Forcing them to take any of the mandated increase in fuel efficiency
technology for MY 2025 as fuel economy will result in a loss of consumer welfare; e.g..
it will force them onto a lower utility curve, such as U;, where they must take all of the
technology advance in the form of fuel economy.

In other words, while the net present value of the fuel economy gain is positive; it is even
greater for the competing increase in vehicle “size.” In this case, forcing the consumer to
take any of the technology advance as fuel economy gains imposes opportunity costs in
terms of the foregone, more valuable increase in “size.” Hence, her willingness to pay
for any increase in fuel economy is zero and she would actually be willing to pay for a
reduction. This conclusion holds regardless of whether one accepts any or all of the
proposed technologies on the dotted vertical line as cost-effective in an engineering
sense.

Figure 4: Constrained Consumers Will Not Purchase More Fuel Econormy

MPG PPF.p4:= Initial Production Possibility Frontier

PPF.y.5= Production Possibility Frontier for 2025

' [ These production possibility or fuel efficiency technology

47.0 | curves accept the Agencies’ engineering estimates at face
'-.. value. The dotted vertical line represents the Agencies’
341 technology cost curve: each dot is one of their technologies.
' E*
30 \

Size” (All other vehicle attributes)
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